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THE BERKSHIRE AUTOMATIC 
MOLDING MACHINE 





Investigate 








Every 
Operation Recent 
Automatic. Improvements. 
Its It 
capacity wall 
has pay 
never 
you 
been 
handsomely. 
equaled. 








THE ONLY AUTOMATIG MOLDING MACHINE. 


Will be shown in operation at the Foundrymen’s Convention in Toronto. 





The Berkshire Manufacturing Company 


CLEVELAND, O. 
U. Ss. A. 
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The Question of the Day. 


WET or DRY?! 


If Dry — It’s ““Kantbebeat’ Dry Core Compound. | 


One fellow says,—«It’s alright.” 
Another fellow says,—“It’s good.” 
Still another says,—“It helped me out of 


my troubles in the Core Room.” 


And one of our most prominent foun- 
drymen says, “It saved me many hun- 


dreds of dollars in the cleaning room.” 


Be of the same opinion by ordering a 
quantity of “Kantbebeat’” Dry Core Com- 
pound suitable for large, medium, and small. 


castings, and brass and malleable foundries. 


If Wet — It’s “Esso” Liquid Core Binder. 


Sy 


Made to do the work—no guess, but it’s 
there. 

Used instead of Molasses water or clay 
wash. You will be well satistied. 


Will go twice as far as Molasses. 


The §S. Obermayer Co. 


CINCINNATI CHICAGO PITTSBURGH 


Canadian Agents: Dominion Foundry Supply Co., Toronto and Montreal. 


‘ 
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Vulcan Blacking 
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This casting on which Vulcan Blacking 
was used weighs 125 Tons and was made 
by the Wisconsin Engine Co., Corliss, Wis. 





Send for a Sample Barrel. 





Manufactured and sold only by 


J. S. McCormick Company 


FOUNDRY SUPPLY DEPOT 


PITTSBURGH,'PA. 
OY ae EAR 
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Sly’s patent Combination Lathe and Gear Cutter 


Cut Gears taken from machine 
are ready for shellac without 
any Sand papering. Let your 
local pattern-maker figure on 
your gears and then deduct 
75% and you have a liberal 
price of what gears will cost 
you cut on thismachine. Gears 
made on this machine are abso- 
lutely perfect. 


Write for samples of gear 
teeth, and full description of 
machine, with price. 
This Add. will not appear again for some time. 
If interested, send for catalogue now. 
See our foundry equipment Add. in the future. 


See our exhibit in Toronto, at the Foundry- 
men’s Convention. 


THE 


; W. W. SLY MFG. CO. 


CLEVELAND, OHIO. 





79% Discount on 
Wood Gear Patterns 





Put 3-4 of the cost of your 
gear patterns back -into 
your pocket. 


Cuts gears from 10" in 
diameter to 12 ft., and 
with a 2" face or a2 ft. 
face. The machine is rig- 
idly constructed to with- 
stand strain due to high 
speed and heavy work. It 
will cut any shape and 
style of tooth on spur 
gears. 





A few sizes of gearsit willcut. ] 
Gear No.1 is 10’ P. D. 
~ Heat * ee, 

“ No.3 “ 82" P.D. 
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You Are Skeptical! 


Then you want to know all the facts bearing on 
your problem. If the problem pertains to cleaning 
the output of your foundry, we have some facts of 
vital interest to lay before you. Do you want ithem? 


Sand Blast Lat 
Tumbling Barrels 


and full 
Commend themselves in- 
stantly to the practical 
foundryman who has taken sent 
the trouble to inform him- 
self about them. They oe oe 
decrease your operating sf 
expenses and increase your ~ 
dividends very decidedly. 





information 


Patent Portable Mould Drier 


New wants are constantly springing up in the 
foundry like mushrooms after an April shower. 
A simple and practical device for skin drying of 
moulds, such as is here shown, satisfies one of 
those wants completely. Why should you continue 
to want what you can have at so little cost? 








TILGHMAN-BROOKSBANK SAND BLAST COMPANY 


1126 South llth St., PHILADELPHIA, PA. 
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A Revelation in Brass Foundry Methods. 


BASSITE 


A NEW PRODUCT THAT IS A PERFECT SUBSTITUTE FOR TIN 
IN BRASS CASTINGS. 


Some reasons why every Brass Foundryman 
should use Bassite: 


f I, Will save from 40 to 45 % on your tin bill. 


II. Will save from 10 to 30 % in finishing your 
castings. 
III. Will practically eliminate porosity in your 
castings. 


IV. Makes a much denser and tougher casting 
than tin, and ‘is practically ngn-crystallizable. 





, I. Containing Bassite can be finished at 


from 65 to 80 % the cost of castings contain- 

ing tin, because they will take the tool free- 
\ ly, cutting very easily. 

II. Containing Bassite will take a much 


finer polish than any other brass casting. 





This product is especially adapted to Steam 
Goods, Machinery and Automobile 
Brass Castings. 


Let us give you proof of the above assertions, and ship 
you atrial order of 100 pounds. 


Tell us your Foundry troubles. 


Bassite Mining & Smelting Co. 


Commercial Tribune Building, 
CINCINNATI, . . OHIO 



























William Mois VO” Suerp 


Philadelphia, Pa. 


Modern Machine Tools 








Centrifugal Sand Mixing Machine 


Thoroughly, evenly and quickly mixes all kinds of 
molding sand, core sand, foundry mixtures, etc. and 
at considerable saving in cost over other methods. 





TRAVELING CRANES, JIB CRANES, ) 
TURNTABLES, SHAFTING, INJECTORS, ETC. . 


+! 
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STOP 


using doped Flour, Weak Mixtures 
of Rosin, Flour, Clay, etc., and 


GET RIGHT DOWN TO 


Viv ORE COMPOUND 


Think_of a Strong, Tough Core_on.a 
40 to 1 mixture! IT WILL DO IT. 


No Smoke Or Fumes No Expansion or 
Contraction No anything unpleasant. 
Even the price will keep you good humored. 


TRY IT 


PETTINOS BROTHERS 


BETHLEHEM, PA. 
NEW YORK PHILADELPHIA 












































The Only Single Impeller Blower 
Without Internal Contact 


IS THE 


STURTEVANT 


NOTE THE ABUNDANT 
CLEARANCE 





Send for 
Catalogue 
Number 
140 


RELATIVE 
POSITION 
OF IMPELLER 
AND IDLER 
HAS NO 
EFFECT ON 
LEAKAGE 


NO SUDDEN 
CHANGE OF 
PRESSURE 
WHEN 
IMPELLER 
BLADE 
PASSES 
INLET OR 
OUTLET 


STATIONARY 
CORE 
PREVENTS 
LEAKAGE 


TWO IMPELLER BLADES ARE ALWAYS IN ACTION 
LEAKAGE BY ONE IS CAUGHT BY THE OTHER 


IMPELLER AND IDLER ABSOLUTELY 
INDEPENDENT OF EACH OTHER 


B.F.STURTEVANT CO., Boston, Mass. 


General Office and Works, Hyde Park, Mass. 
NEW YORK PHILADELPHIA CHICAGO CINCINNATI LONDON 


Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fan 
Blowers and Exhausters, Rotary Blowers and Exhausters; Steam Engines, Steam Turbines, 
Electric Motors and Generating Sets; Pneumatic Separators; Dust Collectors, Fuel Economizers, 
Forges, Exhaust Heads, Steam Traps, etc. 
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7 
Steady 


gUniform 
Pressure 


of 20 oz. to the square inch, is readily and economically 
maintained by the 














Type P 


“ABC” Steel Pressure 


Blower 


For foundry work, the “ABC” is unexcelled. It gives a steady, even, sustained 
blast, the cost is a fraction of that of a rotary blower and the service more 
satisfactory. 


The “ABC” Type P Blower consumes but a fraction of the power a rotary blower 
of equal capacity requires. 


Altogether, it is a much more desirable apparatus, as it costs ‘less in the first 
place, is less expensive to operate, easier to manage, more durable and gives better 
results. 


ee have these Blowers of all sizes, top or bottom discharge, and with or without 
ed. 


Send for our Catalog No. 190F which 


fully explains how you can get the most 
efficient blower for the least money. 


AMERICAN BLOWER ©. 


DETROIT MICH. 


NEW YORK CHICAGO ATLANTA LONDON 


eo 
a “ 
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Enlightening the World 


Trusting that Founders and Plants, which have not as yet availed themselves of 
our “modern melting furnaces” will at once investigate the advantages of same. 
During the lull, “Prepare for the coming storm of business revival.” The 
laggard waits until the last minute, “the wise man will prepare now.” The fogy 
will not prepare at all. What will you do? 


Friends, for goodness sake, if your foundry is at present afflicted with old style 
pit furnaces, discard them at once and install 


The “‘Steele-Harvey”’ 


CRUCIBLE TILTING MELTING FURNACE 


Monarch Lifting Out Crucible Furnace 


and 


Monarch Core Oven Burners, Blow- 
ers, Ladle and Crucible Heaters. 


All kinds of “Miscellaneous Furnaces.” 


The financial situation has improved. The atmosphere of depression has 
cleared. Be conscientious, and save 50% in melting “Brass Foundry” metals and 
“Ferro-Alloys” in connection (with Fuel Oil or Gas and Air). 


Capacities from 30 to 1500 Ibs. per heat. 


Will contract to equip with necessary number of furnaces, prices 
accordingly, Immediate Shipment, and guarantee satisfactory terms 
of settlement, all upon basis of “approval after demonstration.” 


Our 1908 Catalogue gives full information. 


The Monarch Engineering & Mfg. Co. 


7 W. Lombard St. 
BALTIMORE, MD., U.S. A. 


Works: Curtis Bay, Md. 


DIRECT REPRESENTATIVES 
CARR & SPEER A. L. Taylor Co. J W. Jackman & Co. 
120 Liberty St. 9 California St. Caxton House, Westminster 
New York San Francisco Londen, England 





43 






















SchwartZ FURNACE 


GENERAL ELECTRIC CO., SCHENECTADY, N.Y. CAPACITY, 40,000 LBS. DAILY. 


A PARTIAL LIST OF USERS. 


J. B. Clow @ Son 
Crane Co. 


D. @R.G. R. 
P. 


CRIS Newport News Ship Building Co. 
Manning, Maxwell @ Moore : L. @® N.R. R. 


R. Westinghouse Air Brake Co. 
R. R. 

Hewitt Mfg. Co. 

Atlantic Brass Co. 

Otis Elevator Co. 

U.S. Navy Yards 

General Electric Co. 

Roc Steel Co., Middlesex, Eng. 
‘Ludlow Valve Co. 

Erie R. R. 


British Admiralty, Chatham, Eng. 
Nathan Mfg. Co. 
C.B.@Q.R.R. 


Gr. Northern R. R. 
Smeeth Copper Co. 


Best Mfg. Co. A. T.@S. FeR.R. 
International Steam Pump Co. Seaboard Air Line 
American Locomotive Co. N. @ W.R. R. 
Magnus Metal Co. B. @M.R. R. 


Westinghouse Electric Co. Blake @ Knowles Pump Co. 
Aluminum Co. of America J. I. Case Plow Works 


** Sold on guaranteed results” 


Write for new catalogue. 


The Hawley Down Draft Furnace Co. 


CHICAGO U.S.A. NEW YORK 
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“Ridgway You’re a Brick” 


If everybody would sing like: you there would be no 
“Hard Times.”’ 


Why—to be sure! 





Then why not sing? Remember dear old Mark Tapley? 


When things were dark Mark used to say, ‘Mark, old 
fellow, now is the time to come out strong.’’ 


‘ 


We are ‘‘coming out strong.’’ We are hustling as never 
before in our lives for elevators and cranes. 


We are naming prices that tempt folks to buy 2S 
elevators and fix up the sorest spot about most -& 
foundries. Foundry Elevators 








This is the way to make business. 


No, we are not cutting wages either. Our boys know we are doing all we can to keep them em- 
ployed and so they are doing all they can to make elevators quickly and make them good. 


Wages are only a comparative matter after all. Some men are cheap at 5 dollars a day and others 
are dear at 2 dollars. It all depends upon the man. 


When you cut wages and belliake you do more to make ‘“‘ Hard Times”’ than any other man on earth. 
Smile, fix up your elevators and 


Hook’er to the Biler 
CRAIG RIDGWAY & SON COMPANY 


Coatesville, Pa. 








Greatest Modern Money Saver 


























ONE MAN TEN MEN 
AND ONE CHARCING AND ONE HAND 
CHARCING TRUCK 


MACHINE 











PNEUMATIC CHARGING MACHINE 
for Malleable Annealing Furnaces 


This is the greatest labor saving machine introduced in malleable 
foundries in the last fifty years. Will do the work of no less than 
ten men and will charge and unload malleable furnaces in a much 
shorter time than can possibly be accomplished with the hand truck. 
Foundries operating these machines report that one man and one 
machine do the same work and do it more satisfactorily than 12 to 
18 men formerly engaged on the annealing floor. 


The Pneumatic charger will earn dollars for you every day. 
Built to withstand severe service. 


Can be-operated in any malleable plant. 
Built in 3 sizes for stacks of charging boxes weighing from 2,000 to 


10,000 pounds. 
J. G. BLUM 


TOLEDO, OHIO 
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OTWITHSTANDING its adaptabil- 
N ity for the economical molding of 
stove plate, the molding machine 

s only a recent innovation in the stove 
undry. Tradtion and _— sentiment 
factors in 
introduction of 


vere potent retarding the 


machine molding in 
this important branch of the foundry 
idustry, but the su that have 
ven recorded in a few plants, where 

s marked archaic 


departure from 


ethods foreshadows 
the art of 


ding stove plate by machine. 


was ventured, 


rapid development in 


For 


1—PATTERN 
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MACHINE-MOLDED STOVE PLATE 


Latter-Day Development in the Art of Molding Stove 
Castings—Output Increased and Losses Reduced 


many years, efforts have been made 


to interest the stove plate founder 


‘n this labor-saving device, but he in- 
variably contended that his castings 


were so thin in sections that 
could produced by 

skilled Besides, it was 
argued that no machine could be de- 
that 


the 


they 
only be highly 
molders. 
vised could 
back” 


ture 


successfully “print- 


patterns, an essential fea- 


of‘ stove plate work, owing to 


the artistic design of many of the 


castings. 


as yet. 


Less than three years ago, a man- 
ufacturer, in discussing labor 
stove foundries, 
the following statement: “Beginning 
at the foundation of all our profit, and 
incidentally 


saving 


appliances in made 


much of our trouble— 


the foundry—we find the molding ma- 


chine gives greatest prom‘se, although 
not in any way entirely satisfactory 
To get best resu'ts, it-should 
be installed with automatic sand tem- 
pering and 
veyors to 


riddling machinery, con- 
and remove the 


sand, and with methods of doing all 


deliver 


FoR Two Stove Doors MOUNTED ON A ROCK-OVER MACHINE, THE CopPpE BEING MADE ON THE STAND 
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Fic. 2—MeETHop oF MoLpinc a HEATER Tor. THE DraG 1s MADE ON THE ROCK-OvER MACHINE AND THE COPE ON 
THE STRIPPING PLATE MACHINE 


lifting and hand! ng by power. Each molding of the most artistic patterns, Dowagiac, Mich. less than a year 
of these individual problems has been but in the economical production of ago, 55 are now in use. The entire 
fully worked out for classes of work castings, it is evident that the gen- equipment has been installed by 
other than stove plate, but as yet un- ius referred to has solved the prob- Henry E.” Pridmore, Chicago, manu 
consolidated into a complete system lem that confronted the stove found- facturer of molding machines, and 
to produce high grade castings. Some and all objections to the mounting consists of about 50 rock-over drop 
genius also has a large field before of stove patterns on machines are 


le 


mach'nes, four stripping plate ma 
chines, and one of the rock-over drop 
which will print-back faced work and Molding Machine Equipment. type. The rock-over machines are es- 
obtain as good results as by hand.’ 


him in the production of a machine gradually being overcome. 


While the first mo'ding machine pecially adapted to stove plate work, 
From the results that have been was installed in the stove foundry of and as their name implies, the main 


cf 4 


achteved, not only in the successful the estate of P. D. Beckwith, Inc., feature of their operation consists of 





Fic. 3—TuHe Drac or THE MOLp CONTAINING Two RANGE GRATES IS MADE ON THE RocK-OvER MACHINE AND THE 
Core 18 MADE ON THE STAND 





t 


iold 


single 


nolded, a 


“Fe Founpry 


Fic. 4—Two HEATER DOMES ON ONE PATTERN PLATE, THE DRAG BEING MADE ON THE ROCK-OVER MACHINE AND 


the 


icking 
insists of a 
or 


ion the 


ie «pattern 


nd flasks; 


double 


$size 


pattern 


has been rammed. 


main 


of the 


rock-over 


plate 


frame 


with 


over 


after 


with 


pattern 


frame 


the 


to 


the 


The machine 


either 


stands, depending 


to be 
which 


pattern 


nuinted thereon is attached; a set of 


sk 


ljustable 


rests, 


to 


which 


crooked 


are 


bottom 


automatically 


boards 


a flask rod used for clamp- 


ng the bottom board and flask on to 


rock-over 


Fic. 5— 


frame 


while 


the 


mold 


THE COPE ON THE STAND 


being rocked over, and a set of 
springs, which facilitate the operation 
of Patterns can be 
fitted to these machines very quickly 


is 
rocking over. 


and at a low cost, as it is only a mat- 
ter of the pattern to a 
plate and then screwing the plate on 
to the rock-over frame. The plain 
rock-over differ from the 
drop type in that the pat- 
which they are to be used 
sufficient draft to be 
without breaking the 


attaching 


mach nes 
rock-over 
terns for 
have 
out 


must 
rocked 


MADE ON THE STAND 


mold. Inasmuch as it is unnecessary 
to drop the flask away from the pat- 
terns, as in the case of the rock-over 
drop type, the plain 
chines can be _ woperated 
more rapidly. 


rock-over ma- 


somewhat 


Molding Stove Doors. 


The pattern for 
mounted on a_ rock-over 
shown in Fig. 1. The 
on a machine, be'ng 
hand and the cope 


two stove doors, 
is 
drag is made 
by 


the 


machine 


rammed 


is made on 


THE DRAG PATTERN FOR A RANGE GRATE REST 1S MOUNTED ON THE MOLDING MACHINE AND THE COPE IS 





Fic. 6 
stand. The drag pattern was “printed- 
back” in the mold shown in the 
that the artistic outline 
has been retained can readily be seen. 


fore- 
ground, and 
The machine being portable can eas- 
the 
as the day’s work develops. 


ily be moved along sand heap 


Machine Molded Heater Top. 


Cope and drag. patterns of a 
Oak” top, mounted 


on stripping plate and rock-over ma- 


“Round heater 


chines, respectively, are shown in Fig. 


2. Both cope and drag parts of the 


mold are shown in the foreground, 


“TReFOunDRY — 


A Foot RAIL PATTERN Is SHOWN ON THE ONE MACHINE AND TWO 


the artistic face of the pattern hav- 


its delicate 
The 


hanging sand in the cope is unusually 


been retained in all 


ing 


outlines in the drag. body of 


large and the sand for 


the 
mold. 


green core 


flue is carried in th’s part of the 


Molding Range Grates. 


Two range grates are shown on a 


rock-over machine in Fig. 3, the cope 
being made on the stand. Two heater 
domes are shown mounted on a rock- 
over machine in Fig. 4. The cope is 
made on the stand, the hanging body 
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Pit Doors ON THE OTHER 


of sand being considerable. The faces 

of the castings are artistic in design 

and the patterns for the drag mold 

are printed-back. The gates in the 

can be plainly seen are 
Y%-inch wide. 

The rock-over machine, 
with the pattern for a 
rest, ts shown in F'g. 5. 
sand 


cope and 
less than 
equipped 
range grat 

Three dry 
the 
shown, the cope being made on the 
stand. 

A foot 
rock-over machine is shown in Fig. 6, 
the cope and drag being shown at the 


cores are set in drag as 


ral pattern mounted on a 


Fic. 7—View oF ONE OF THE FirE Pot MOLDING FLOORS 
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Fic. 8—MeETHOD oF MOLDING A GRATE REST FROM A PATTERN PL: 


eft of this illustration. 
ire shown 


At the right 
two doors made 


mold. 


ash pit 
in one 
Special Flask Equipment. 

The special flask equipment shown 
in Figs. 1 to 6 is an essential feature 
that has contributed to 
to the ‘success of 


some extent 
the molding 
this 


ma- 
All oof 
and are de- 
the 


chine practice in 
the flasks 
signed to 


plant. 
are cast iron 
carefully conform to 
the pattern, and, in ad- 
the amount of sand in each 


mold is reduced to the min'mum. All 


outlines of 
dition, 


Fic. 9—Mo.p For A HEATER Bottom CASTING. 


“The FounDRY 


made of 
cost of this 
large, 


of the patterns are likewise 
While the first 
equipment has 


cast iron. 
been neverthe- 
have 
more than justified these expenditures. 


less, the resultant economies 


As compared with previous practice, 
the number of molds made daily on 
each floor has been more than dou- 
bled, and, in addition, the losses have 


been greatly reduced. 
“Round Oak” Stove Foundries. 
In 1870, Oak” 


heater was manufactured by the firm 
Estate 


the first “Round 


which is now known as the 


ATE, CAST [RON HINGED FLASKS BEING USED 


of P. D. Beckwith, Inc. The “Round 
Oak” line was extended from year-to 
year until it now includes, in addition 
to the seven sizes of heaters, 
sizes of ranges, six sizes of furnaces, 
three sizes of base heaters and four 
sizes of air-tight stoves. The daily 
output of castings, which now aver- 
ages 80 to 100 tons, is indicative of 
the growth of business, which was 
started in a very small way 40 years 
ago. The castings for the plant are 
made in tw) foundries, one 240 feet 
square and the other 300 x 100 feet. 
The metal is melted in three cupolas, 


three 


THE SPRUES ARE SHOWN ON THE HINGES IN THE FOREGROUND 





Fic. 10—Moitp AND PATTERN OF A SINGLE-PIECE, AIR-TIGHT 


each 72 inches in diameter inside the 
shell. 


Labor-Saving Equipment. 


Modern 
reflected 


stove foundry practice is 


by tthe 
ment installed in both plants. 


equip- 
With 


only a few exceptions, cast iron flasks 


labor-saving 


are used throughout and all wooden 


flasks 


reducing the manual Jabor of molding, 


are hinged, thereby not only 


but greatly increasing the daily out- 
All 


floor, 


put. patterns, whether used on 


mounted 


flask 


the on machines, or 


used for snap work, are made 


Fic. 11—Motpinc A FurNAcE Top MADE IN ONE PIECE. 
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aa os an 


of cast iron. The number of castings 
the construction of a 
stove are much larger than generally 
supposed, and frequently no less than 
60 patterns are required to complete 
the set for only one This 
indicative of the expense 
the installation of the 
equipment alone. Yet, 
insignificant when com- 
the saving of not 
other thereby 


entering into 


size. is 
enormous 

in 
flask 


cost is 


incurred 
special 
th's 
pared 


with sand, 


considering economies 

effected. 
Fig. 7 

on 


of a 
are 


view 
pots 


shows a 


floor which fire 








aioe’ ake eh 


FURNACE BOTTOM 


The 
iron 


molded 
flasks 
and the method of clamping and the 
the are all de 
signed to facilitate the molding oper 


exclusively. three-part 


are of cast construction 


adjustmgnt of pins 
ations. 


Molding a Grate Rest. 


The hinged cast iron flasks shown 
in Fig. 8 are used to a large 
throughout the plant. Cast 
tern plates are used, the drag side oi 
the pattern being shown at the left 
of the illustration and the 


the right. The pattern plates 


extent 


iron pat- 


cope at 


are 


a 
ww ree memo, 


THE PATTERN IS IN NINE Parts 
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FLASK CONTAINING THE MOLD oF A SINGLE-PIECE, 


HORSESHOE FURNACE 


RADIATOR. THis SHOWS THE 


METHOD OF CLAMPING AND HOLDING DOWN THE LARGE CORE 


grooved to fit the flask which 


insures rapid and accurate adjustment. 


pins, 


The pattern shown is that of a grate 
When the mo!d_ the 
drag is rammed up first, rolled over 
and the cope is made. The 
opened, the pattern plate re- 
moved, the flask closed and the mold 
is completed. 


rest. making 
flask is 
then 


Method of Molding a Heater Bottom. 


The mold for a heater bottom cast- 
ing containing the ash pan is shown 


in Fig. 9. The pattern is in two 


the 
The cope is rammed ‘up 


parts, the ash pan being in 
drag section. 
first with the whole pattern in place. 
It is rolled over and the core 
is rammed. The dr then 
up, the flask opened and the 


of the 


than 
ag is rammed 
face part 
pattern is ut of rhe 
The 
over, opened and the ash 


pattern is 


sand. mold is clamped, 


rolled pan 
The meld is 
then closed again and clamped and is 
made ready for the metal. The flasks 
are hinged, as shown, and the two ta- 
pering 


withdrawn. 


sprues on the hinges, which 


make-the two gates for the mold, 
are % of an inch wide at the smail 
end. 

Special flasks for iarge 
fire pots are shown in Fig. 13. The 
metal enters the mold from the Dct- 
tom, being made for the 
runner outside of the flask proper, the 
runner jacket being made of cast iron 
securely bolted to the flask. 


cast iron 


provision 


Furnace Castings. 


When the company decided to build 
furnaces, the problem of making large 


Fic. 13—A Pair oF SPECIAL FLASKS FOR LARGE FIRE Pots 





Fic. 14—FINISHED MOLD oF AN AIR-TIG HT FURNACE Top. 


castings of comparatively thin section 
was presented. It was concluded to 
make the equipment as permanent as 
possible 


appliances to 


and to install labor-saving 


expedite the molding 


All 


of cast iron, and 


operations. patterns were made 


air hoists and jib 


cranes for handling 
flasks and rolling over the molds. The 
flasks especially designed 
and constructed to conform to the 
shape of the patterns and the mold 


were provided 


were also 


ing cost has consequently been greatly 
reduced. 

The 
piece 


mold and 
air-tight furnace 
shown in Fig. 10. 
the 


pattern of a single 


bottom = are 
The drag half of 
mold is shown suspended from 
the crane and the cope is in the fore 
ground, carrying the 
subsequently in the drag 
mold has been rolled over. 
struction of the flask, 


the with cast 


which is 
the 
The con 


core, 


when 


reinforced at 


corners iron angle 


plates, can readly be seen. 


Furnace Top Castings. 

Molds 
cast in one piece, making them abso 
lutely air tight, are shown in Figs. 11 
and 14, 
parts, and, as 


metal enters 
‘this 


for furfiace tops, which are 


These are in nine 
14, the 


Six points. 


and 


patterns 
shown in 
the 
illustration 


Fig. 
mold at 
the 


shows cope 
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drag finished, and the 


closing and clamping. 


Core 1s SUSPENDED 


mold ready for 


In Fig. 


ll a 
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part of a pattern is still shown in the 
cope. 
Molding a Furnace Radiator. 


The flask containing the mold of a 
single-piece, horseshoe furnace radia- 
tor is shown in Fig. 12, and the mold 
just before closing is shown in Fig. 
15. The cast iron pattern for this cast- 
ing is in two pants, the cope being 
rammed up first, then the core, and 
one-half of the pattern is next drawn 
out of the sand. The mold is then 
rolled over, the drag is rammed up, 
the mo!d rolled over again, and the 
cope is lifted off. The core, which is 
unusually large, contains an arbor. 
with prickers cast on, which is sup- 
ported at five points. The 
held down by nine chaplets, which 
can clearly be seen in Fig. 15. While 
the cope is suspended and when the 
mold is being closed, the chaplets are 
clamped from the outside. The chap- 
lets, when the mold is closed, have 
a metal-to-metal bearing on nine pro- 
jections from the core arbor. The 
method of clamping the mold and se- 
curing the chaplets is shown in Fig. 
12. Steel bars, with threaded bolts 
recessed af their ends to fit the points 
of the chaplets, are laid across the mold 
and clamped, as shown. The bolts are 
well screwed down to hold the chap- 
lets in place. This is one of 


core is 


the 


. 1S—FINISHED MoLp oF A SINGLE-Prece, HorSESHOE FURNACE RADIATOR 
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most important ‘operations connected 
with the making of the mold. The 
eight sprues are also shown in posi- 
tion, the mold being poured with 
metal from eight hand ladles. 


Distribution of Metal. 


To facilitate the distribution of metal, 
overhead trolleys have been installed, 
the cupolas to all 
The method of 
suspending the hand ladles from the 


which lead from 


the molding floors. 


overhead track is shown in Fig. 16. 
The cast iron ladle rests in a circular 
steel cradle on the bottom of the 
and the molder gu'des the 
trolley to his floor with a shank of 
the ladle. A large part of the ener- 
vating manual labor when pouring off 
been eliminated by the installa- 
tion of this overhead track, and the 
metal can be distributed to the floors 
more speedily and at a higher temper- 
the mold- 
ers were compelled to carry the metal 
to their floors. 

Fig. 17 
used for 
The. bottom is 
cradle 
underneath 
by a 


trolley 


has 


ature than formerly when 


device 
cupola drop. 
dropped on to the 
shown, and is removed from 
the furnace on the cradle 
hand-operated windlass. This 
illustration also shows the reservoir 
ladle supports swung out to permit 


the 
remov-ng the 


shows simp'e 


of the removal of the cupola bottom. 


. 17—SIMPpLe DEVICE For REMOVING THE CUPOLA: Drop 
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I'ic. 16—OvVERHEAD TRACK AND TROLLEY To FACILITATE THE DISTRIBUTION OF METAL 


Pneumatic Multiple Molding Machine. 
A pneumatic multiple molding ma- 


chine, of which a number are in use, 





















































































designed and built by A. K. Beck- 
with, manager of.the plant, is shown 
in Fig. 18. Two pattern plates are 
used, one above and one below, which 
make the drag and cope, respectively, 
in one operation. Molds of fire pot 
linings are four in a flask, 
which are stacked nine h'gh, making 
eight complete molds or 32 
castings in one stack. 


Shaking Out Stacked Molds. 


The method of shaking owt these 
molds is shown in Fig. 19. The stacks 
are elevated on an air hoist and a 
bar is inserted underneath the hoist 
wth its opposite end pressing against 
the sprue. When the stack is ele- 
vated, the flasks are stripped free of 
the sand and the castings. The work 
of shaking out is thereby greatly ex- 
pedited and the manual labor is al- 
most entirely eliminated. 


shown, 


lining 


BRITISH FOUNDRYMEN’S 
ASSOCIATION. 


A meeting of the Birmingham branch 
of the British Foundrymen’s Association 
was held at the Technical School, Bir- 
mingham, on March 28. A paper was read 
by A. Fraser, entitled “Notes on Contrac- 
tion.” 

The chairman, in opening the proceed- 
ings, congratulated the vice president of 
the national association, F. J. Cook, in 
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“Fic. 18—ONE OF THE PNEUMATIC MULTIPLE MOLDING MACHINES FoR MOLDING Fire Pot LININGS 
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having obtained the diploma of the So- but this could only be done where the in- its possession of a higher combined car 


ciety of Mechanical Engineers for the bon content. He then proceeded to de- 


equality of cooling was not great. 


best paper of the season. 


Mr. Fraser then read his paper, 


ing.” He had dealt with light 
castings more especially, be 
cause they showed more plain- 
ly and definitely the strains 
produced by unequal cooling. 
Most of them had experienced 
dismay on finding a_ casting 
made from an expensive and 
apparently perfect pattern eith 
er broken, bent or twisted, and 
the frequency with which that 
showed that that 


phase of foundry work was far 


happened 


from being an exact science. 
After describing various dif- 
ficulties, the speaker said it 
was not always practical to 
add weight or to take it out of 
parts of a pattern. With re 
gard to bent patterns’ the 
method usually employed was 
to make a trial casting of 
white metal, test the bending 
and then bend or camber the 
pattern to about the same dis- 
tance in the opposite direc 
tion, when the unequal cooling 
should bring it straight.“ Some 
faults such as twists or breaks 
could be altered by changing 


the position of the runners, 


the the varieties in bending of heavy and light 
subject of which he said might with equal 
accuracy have been given as “Equal Cool 


The speaker dealt at some length with 


castings. His explanation of the greater 


contraction of the light casting was in 


Fic. 19—MetHop oF SHAKING Out STACKED MOLpDs 


scribe a number of experiments such as 
changing the position of the runners, cool- 
ing more rapidly at the top than the bot- 
tom, and vice versa. In regard to flanges, 


he found that light flanges on light 
castings invariably bent, pulling 
the casting in the neighborhood of 
the flanges in their own direction. 
He showed how the process of 
cooling involved crushing and 
stress in various. directions 
Very important results accrued 
from the greater chilling effect 
and the more rapid loss of heat 
through the top than the bot- 
tom of the mold, but in some 
cases the escape of heat was 
greater through the bottom 
The speaker laid stress upon 
the importance of the molde 
maintaining constant the condi 
tions under which trials wer 
made. He believed that thx 
bending properties conformed 
to certain laws, but whether th 
knowledge of this. would eve: 
be sufficiently complete to in 
sure precise working was 

matter of doubt. Other expe: 
iments related to baring o! 
castings. It is important to 
determine the exact heat a 
which the baring is done be 
cause if it is bared too ear 


ly it will cool too quickly 











PRODUCTION OF MALLEABLE CASTINGS-IV 


A Discussion of Malleable Mixtures and the Materials 


Required Including Pig Iron and Various Classes of Scrap 


THE proper 
mixing of the 
irons going 
into a charge 
for malleable 
castings is of 
course. the 
foundation — of 
the whole sub- 
sequent work. 
With a mix- 
ture properly 
made, it then 





becomes a ques- 

tion of regularity in melting and an- 
nealing. It is a well known fact, 
that with everything in this direction 
running properly, a malleable mixture 
‘an stand some additions of odd gray 
iron scrap, steel shafting, old files, etc., 
and not run “off.” When, however, the 
mixture is just on the line between 
good and bad, it takes the most care- 
ful nursing to recover normal condi- 
tions. This is due to the large pro- 
portion of sprues and scrap hard cast- 
ings that must be cared for, and which 
arry to each successive heat all the 
bad characteristics of previous melts 
which may have been damaged. Be- 
fore the science of mixing was under- 
stood, it was customary to remove 
every piece of hard scrap from the 
foundry, when trouble occurred, and 
to begn all over with a heat of all 
No. 2 pig irons. This was pigged and 
then used in place of the sprues for 
the mixture in the regular way. After 
few heats, the old troublesome 
sprues were then fed in very care- 
fully, or else used for making an- 
nealing boxes by running them through 

> cupola. 
Necessary Materials. 


It is first necessary to discuss the 
rious materials entering into the 
xture. These include pig iron, 
rues and discards, annealed scrap 
ide by the establishment, annealed 
rap bought or taken in trade, steel 
rap, wrought iron scrap, borings, 
st iron scrap, and the ferro-alloys. 
\s all these materials have their 
b aring on the finished casting, and 
s ould be used only as they affect 





this, it will be desirable to give the 
composition of good malleable cast- 
ings at this time. Th's is as fol- 
lows: 


Per cent. 
SOCOM 665s from 0.45 to 1.00 
ee up to 0.30 
Phosphorus ......... up to 0.225 
Sulphur «eeeeetp to 0.07 


Total carbon anus ...above 2.75 (in the hard) 
This is normal malleable for Ameri- 


can practice. In special cases, espe- 
cially for very small castings, the sili- 
con may go up as high as 1.25 per 
cent, while for very heavy work it 
may drop down to 0.35 per cent with 
very good results. In the case of char- 
coal iron th’s figure gives the strong- 
est castings. With coke _ irons, 
however, especially. when steel scrap 
additions are the rule, 0.45 should be 
the lower limit, and 0.65 is the best 
silicon for all-around medium and 
heavy work, such as is the case for 
railroad castings. 
Manganese. 


The manganese may go up a little, 
but this is not generally advisable, 
because manganese burns out first in 
a mixture, and costing money as iron 
when bought, simply adds to the 
melting loss. Moreover, with high 
manganese, there appear annealing 
difficulties. The above is wr:tten ad- 
visedly, for one hears many stories 
of 2 per cent manganese pig iron used 
successfully in the malleable foundry. 
Investigation always shows only a 
limited amount going into the mix- 
tures, the consequent dilution through 
a large bath poor in manganese wip- 
ing out this apparent excess. It may 
be claimed that high manganese neu- 
tralized some of the sulphur by re- 
moving it into the slag, but it is far 
better to begin with low sulphur in 
the first place, as prevention is better 
than cure. 

Phosphorus. 


In phosphorus and sulphur we find 
the line demarking American from 
European foundry practice. Whereas 
we require our phosphorus not to ex- 
ceed 0.225 per cent, and prefer it as 
low as we can get it w:thout, however, 
paying for specially low amounts. 
European practice has this element as 
low as we do for acid steel castings. 


BY RICHARD MOLDENKE 


When the first coke. irons were intro- 
duced into malleable foundries, it was 
a question whether the comparatively 
low phosphorus they contained would 
not militate against proper fluidity on 
the part of the heat. This proved not 
to be the case, and hence the irons 
with phosphorus somewhat above the 
Bessemer limit of 0.10 per cent are 
the rule today. As charcoal irons, 
however, run up as high as 0.225 per 
cent and are first class for malleable 
work, the upper limit is as given. 


Sulphur. 


In the consideration of sulphur we 
find the surprising fact that Europe 
makes malleable castings successfully 
with this element as high as 0.40 per 
cent, whereas we aim at one-tenth 
that amount, or 0.04 per cent. Never- 
theless, if the sulphur runs as high 
as 0.07 per cent in the castings we let 
it pass, and instances have been known 
in this country of castings be- 
ing shipped with 0.23 per cent sul- 
phur, but they were certainly beneath 
all comparison with honest malleable. 

We, therefore, call for not over. 0.05 
per cent sulphur in our pig irons, in 
order that in making our work we can 
anneal to the black heart. This is im- 
possible with the European high sul- 
phur irons, where a long anneal at 
very high temperatures brings about 
the removal of the carbon by the en- 
trance of carbon monoxide to carry it 
off, as shown by Dr. Wuest, a Ger- 
man authority on malleable practice. 
With us, the carbon passes out from 
the outer portions of the casting in 
probably another way. The high sul- 
phur in European malleable also ac- 
counts to some extent for the com- 
paratively low strength when contrast- 
ed with our product. Their castings 
being all very light, so long as they 
bend and twist properly, the purpose 
is served, and hence until heavier 
castings become the rule instead of 
the exception, “white heart” and steely 
looking fractures will remain the char- 
acteristic feature of European work. 


Total Carbon. 


Total carbon is placed at 2.75 per 
cent in the hard casting,-as below 
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this point there is likelihood of diffi- 
culty in annealing. The exact point 
will naturally vary with conditions. 
Thus with high percentages of pig iron, 
the total little, 
while with heavy scrap and sprue ra- 
tios, 2.75 per cent cannot well be low- 
ered and give safe results. 
ping of the total carbon being entirely 
accomplished by steel additions car- 
ried through a succession of heats, a 
line can be kept on the work, and the 
mixtures held within safe limits. For 
that reason it is not necessary to spec- 
ify total carbon in pig iron for malle- 
able purposes, a scrutiny of the other 
ingredients quickly showing whether 
an iron is an “off” grade. Such irons 
have no place in the malleab!'e foundry 
even as a gift, if the highest grade of 
castings are to be produced. 


carbon can drop a 


The drop- 


Pig Iron Specifications. 
The specifications for pig iron would 
therefore run as follows: 
Per cent. 
0.75, 3.00, 1.25, 
1.50, 1.75, 2.00, as required 
not over 0.60 
not over 0.225 
not over 0.05 


Silicon 


Manganese 
Phosphorus 
Sulphur 


The lower the sulphur the better. 
Manganese should run about 0.40 per 
cent, not very much lower and not 
above 0.60 per cent, unless purchased 
with a knowledge of its ‘analysis, and 
one should see that no more gets into 
the mixture than will give an average 
of not more than 040 per cent when 
charged. ; 


Silicon. 


Works making heavy castings al- 
most exclusively, specify their silicon 
to include 0.75 up to 1.50 per cent. 
Makers of very light work take 1.25 
to 2.00 per cent. It will probably be 
safe for every one to have all the 
above silicons, but in quantity only 
as needed. The upper and lower lim- 
its, though perhaps not needed once a 
year, are desirable for emergencies, 
and need only be kept for that pur- 
pose. The time for the large malle- 
able establishments to carry thousands 
of tons of metal in reserve for such 
occasions has passed away, except 
perhaps for those who have not yet 
learned to mix by analysis. They will 
keep on paying out good interest on 
their metal which rusts in the yard. 


Pig Iron. 

In receiving pig iron from the fur- 
nace, as a general rule only the silicon 
and sulphur reed be watched closely. 
The manganese and phosphorus run 
pretty steady so long as the furnace 
is burdened the same way. The writer 
desires to pay tribute to the furnaces 
whose products he has used to the ex- 
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tent of hundreds of thousands of tons, 
never having had to reject a car load. 
Occasionally the analysis would be not 
what was desired, but an adjustment 
of price was quickly made, and the 
iron went in, a few pigs at a time, 
scattered over many heats. 

Once, therefore, a furnace has been 
found to send reliable analysis cards 
with each car, the iron is piled in its 
respective place and fused, pgs being 
taken for analysis while this is being 
done. The silicon is made from these, 
and every so often the sulphur also. 
Manganese and phosphorus are taken 
only occasionally, unless - the  ship- 
ments are noticed as not being normal 
due to the furnace running “off.” In 
that case, attention must be given to 
everything. This, however, rarely hap- 
pens, and the furnaces are particularly 
careful not to sin by shipping bad iron 
to a works with a laboratory and 
brains behind it. 


Piling the Iron. 

It will be seen that by specifying 
everything within an upper limit ex- 
cept silicon, and g ving that exact, the 
piling of the iron and its subsequent 
use becomes a very simple matter. 
Take for instance a foundry which 
specifies 1.00, 1.25 and 1.50 per cent 
only, though having a little of the 
others on hand for emergencies. This 
foundry will only have three general 
piles for every brand it purchases. It 
is no longer necessary to keep every 
car load apart, in fact the writer holds 
this to be very bad practice in the 
malleable foundry. Say a car load 
of iron comes in with 1.35 per cent 
silicon. This should go on the 1.25 
per cent pile, the pigs being laid on 
the ground in a long row, or several 
rows, aS space permits. The next car 
may contain 1.55 per cent silicon. This 
would similarly go on the 1.50 pile. 
Then a car is received with 1.15 sili- 
con. This goes on the 1.25 pile again, 
the car being spread over the first in 
a row as before. Gradually, as the 
cars come in, about 10 points being al- 
lowed below the desired figure, and 15 
points above, the piles grow in height, 
and in drawing from the end for 
charging purposes, an exceedingly uni- 
form metal is obtained. The silicon 
of the individual cars is determined 
meanwhile just the same, and should 
differences arise, the proper correction 
can be made for mixture calculation 
purposes, and attention of the furnace 
called to the discrepancy, so that sub- 
sequent shipments may be more cor- 
rect, 


As above stated, each brand should 
have its separate pile, but the silicons 
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of each may be arranged as above 
outlined. This limits the piles. The 
care in marking avoids errors often 
made, especially as every pile should 
be designated by the letters of the al- 
phabet and not by names or car num- 
bers. Furthermore, a record of the 
amounts taken off can be kept in the 
office, showing at a glance what is 
left from each respective pile, and how 
deeply each silicon has been cut into 
This for subsequent orders of pig iron 


Brands of P:g Iron in Stock. 


It is always a good policy to hav: 
three or four brands in stock of the 
silicons required. Occasionally, how 
ever, special reasons preclude this, and 
one brand only is available. With the 
piling as above indicated, a heat does 
not get the iron from only one or two 
cars, but from 25 cars or even more, 
and this without a complication of rec 
ords. The writer at one time had 5,000 
tons of iron of one analysis thus piled 
up in a series of piles. One silicon, 
one letter of the alphabet designated 
all these piles, and in mixture mak ng, 
together with other smaller piles of 
different silicon content, 
worked | without a_ hitch. 


everything 
In the system developed by th 
writer in connection with the above 
method of piling, he had a report of 
every daily heat, the weighmaster be- 
ing under the charge of the laboratory. 
The charges were delivered to the 
foundry foreman on the furnace plat 
forms, he getting a copy of every mix- 
ture for his information. A record of 
every brand and silicon pile was kept 
in sO many net tons as they came in. 
The daily melt was deducted day by 
day. At the end of every month an 
order was placed for iron for delivery 
during the next three months, and so 
specified for silicon that the relative 
proportion of the 
kept normal. 


silicon piles was 
Thus, suppose that at 
normal times the silicon should range 
as follows: 


Per cent. 
per cent of the total iro 
per cent of the total iron 
per cent of the total iron 
per cent of the total iron 


If for any reason tthe high silicon 
pile were drawn upon heavier than 
the above ratio, at the end of the 
month this was corrected by the next 
iron order. It should be understood 
that the contracts were made in such 
a way that this specification for sili- 
con could be given at any time without 
affecting the price. In case of a 
special bargain available, a very heavy 
tonnage was often taken as per the in- 
cident above given. 
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The above has been outlined for a 
these days of 


special purpose. In 
-onsolidations, and the desirability to 
ye free from exhorbitant prices or im- 
verfect deliveries, it is only a ques- 
ion of time when the very large 
nterests in the foundry business will 
wn their blast furnaces, or else con- 
rol the entire output of at least one 
tack. With the method of piling giv- 
n, it is possible to have only a sing- 

brand in the yard and get perfect 
atisfaction. This is from actual ex- 
perience. The writer particularly com- 
mends this method of piling iron to 
the attention of malleable men in the 
interest of uniformity in excellence of 
product. 


Coke Malleables. 


The coke irons we purchase today 
are known as “Coke malleables,” for- 
merly were called “Bessemer 
malleables,” and found an outlet for 
those irons which would not pass as 
account of higher 
phosphorus content. The “off Bessemer” 
which had high sulphur, 
being palmed off on malleable 
works also, soon created such trouble 
that coke iron came into disrepute, 
and a revival of charcoal metal came 
about, as explained in the early chap- 
ters. Now, however, there is a regular 
production of pig iron from ores high- 
er in phosphorus than the Bessemer 
limit, which are incidentally smelted 
with plently of coke to make them 
honest, and these give first rate re- 


they 


? 


op ° ” 
Bessemer, on 


irons, 


sults, 
Sprues, Gates and Wasters. 


Discussing next the sprues, 
wasters, scrap hard castings, or what- 
ever they may be called, these are 
essentially the regular malleable iron 
in the hard of the daily heats, and 
be taken care of as fast as 
As every well regulated malle- 


gates, 


should 
made. 
able works should have the silicon of 
every heat before the castings go into 
anneal, the average silicon from 
all the daily heats, for the sprues will 
be known at all times for mixture pur- 
poses. The calculation therefore be- 
mes a fairly exact one, and changes 
the mixture can be made from time 
time, as the silicon of ithese sprues 
goes up or down, presuming that the 
pig iron supply remains constant. 

Che quantity of these sprues varies 
h every works. In the case of very 
licht castings, the proportion of the 
sprues in the daily heats may go as 
hich as 60 per cent, whereas for very 

vy work it may not exceed 25 per 

it. It is absolutely necessary to use 


.weighing, by 
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up the material as fast as made, so as 
not to pile it up in the yard, or have 
it in the way in the foundry. Once 
thus stored, it becomes an unknown 
quantity and may work havoc in sub- 
sequent mixtures. 


Cleaning Sprues. 


A further consideration is the clean- 
ing of the sprues. It is good practice 
to roll the sprues in a very large 
tumbling barrel somewhere outside of 


the foundry to remove the burnt sand 
adhering. This reduces the. amount 
of slag made, but more important, 


thoroughly mixes the sprues from the 
various heats, they being brought to 
barrel different 
parts of the foundry floor in the night- 
Ro'lng the sprues 
at night is advisable, on account of 
the dust made. The clean sprues are 
then weighed up and distributed for 
the various heats on the 
platforms. If a heat hap- 
pens to be higher or lower in silicon 
than expected, the sprues resulting will 
be so distributed that no damage will 
result. The foreman in charge of the 
touch with 
the person making the mixtures, can 
keep him posted as to the supply of 
sprues to be cared for. In fact the 
usual custom is to allow a trifle more 


the sprue from the 


ly cleaning up. 


morning 
charging 


keeping in 


sprues in the mixture than are act- 
ua'ly made, and fill out the shortage 
with a low silicon pig iron. This keeps 
the floors clean. 


Annealed Scrap. 


serious 
problem for the malleable shop. From 
the nature of the case, a piece of this 
material may remain apparently un- 
melted in a heat until the very last 
iron is being drawn off. The skin of 
a casting being almost as infusible as 
mild steel, the temperature of a bath 
of malleable is not high enough to 


The annealed scrap is a 


melt it easily. The interior of the 
casting may be fluid, but the shell 
holds it intact. Hence the general 


practice of selling this annealed mate- 
rial as scrap, or making annealing pots 
of it. 

The writer took advantage of this 
peculiarity of the annealed casting to 
have its interior melted at the ordin- 
ary temperatures of the bath, while 
the sk'n might be intact, in caring for 
some 30,000 tons of 
which 
white 


scrap couplers, 
becoming a financial 
concern. 


were 
elephant to one 
By crushing 
der the 
cost of 


these couplers un- 
hydraulic press, at a 
about 50 cents a 
ton, the interior of the castings was 
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exposed sufficiently to allow of a 
ready melting, and a regular progres- 
son of heats was made in which the 
malleable scrap was charged in in- 
creas'ng quantities until both actu- 
ally contained 80 per cent malleable 
scrap couplers. The material had to 
be charged twice and melted down to 
get it all into the furnace on account 
of its bulk. The result'ng castings 
did not have a nice appearance with 
these high percentages, but they 
were the strongest ever made. 


Steel Scrap. 


With the advent of steel scrap in 
the mixtures, the melting point of the 
bath has been raised, and at the pres- 
ent time it is quite possible to charge 
good clean annealing scrap in mod- 
est proportions and get results even 
without the crushing. Formerly a 
scrap coupler when charged would 
float about unmelted until the end of 
the heat, then burn off the skin, with 
the consequent damage to the iron 
for castings. 


Malleable Scrap in a Heat. 


The proportion of malleable scrap 
in a heat should not generally ex- 
ceed 20 per cent, depending upon the 
proportion of sprues to be cared for. 
In the very large establishments it 
is customary to take back scrap mal- 
leable on account of new castings. 
Here the above method of caring for 
In the 


case cited, the difference between pig 


scrap couplers means dollars. 


iron and the malleable scrap at that 
time, allowing for the cost of crush- 
ing was $10 a ton. Hence that ple 
of 30,000 tons, which was used up in 
two years, represented a handsome 
More than this, the 
this material successfully enabled the 
to take scrap 
couplers in exchange for new ones at 


profit. use of 


concern any other 
a high profit, and finally some four 
carloads a week of home and outside 
scrap were cared for in this plant. 

An investigation of the behavior of 
in the 
cated a heavier loss of silicon than is 


annealed scrap furnace indi- 
the case in melting sprues, and hence 
the advisability of allowing a 
silicon content for th's material in the 
than there is actualiy 
Thus the annealed castings. 
being in all probability normal maille- 
be abst 
0.65 per cent, more or less, generally 
more. In the calculations this scrap 
should be held down to about 0.40 
per cent, which figure will be found 


best for the purpose. 


lower 


calculations 
present. 


able, the silicon ought to 


120 


Very light malleable scrap is dif- 
ficult to handle, as it is usually badly 
rusted, burns, and gives trouble gen- 
erally. It should rather be used in 
the cupola for making annealing pots 
in connection with the proper pig 
iron for this purpose. A little inci- 
dent of interest in this connection 
happened to the writer. One of the 
officers of a concern had purchased a 
train load of gray iron scrap under 
misapprehension as to its use. The 
price dropped and a big loss was 
ahead. Incidentally there was an 
enormous pile of very light malleable 
scrap in the yard taken in exchange 
for good castings. The writer added 
several changes of half gray iron 
scrap and half of this malleable scrap 
to the regular run of the cupola for 
pots, and special 
this mixture. This 
later fed into’ the 
leable heats some 500 
time. The cost was 
this melting. 
gray 
malleable, 


cast a pig out of 


pig 
regular 


special was 
mal- 
pounds at a 
not heavy for 
It saved the loss on the 
used the 
and made a_ profit 
the castings went 

price and were all right. It 
lustrates fact that when 
are running right in a_ malleable 
foundry, some liberties can be taken 
with the mixtures. 


iron small 


scrap, up 
each 


full 


also il- 


way, as for 


the things 


Use of Steel Scrap. 


Steel scrap in the malleable foundry 
is now very important, as the total 
carbon is reduced in 
stronger results 
this 


this and 
obtained. 
cut away every ex- 
cuse for refining a heat, and the ideal 
conditions of a quick, hot melt with- 
out any refining action other than the 
unavoidable 


way, 
Moreover, 
addition has 


out of the sili- 


should 


burning 


con and aimed 
at. The scrap should be fairly light 
but not too thin. It 


charged the 


manganese, be 
be 
fre- 
quently done, as it is sure to burn be- 
fore being covered by molten 
Steel should be thrown into 
the bath after this is melted, and got- 
ten under 


as possible. 


should not 


with sprues as is 
metal. 
scrap 


the slag 
Steel 
burn, 


cover as quickly 
not be al- 
the malle- 
The 
wil] 
malleable 
case it 


should 
lowed to otherwise 
made will be inferior. 
port'on of steel in a 
the 

used. In 
exceed 10 


malleable 


able pro- 


mixture de- 


pend upon amount of 


scrap any should 


never per cent with no 


scrap in the mixture 


Wrought Iron Scrap. 


Wrought iron 
very active 


heats, as 


seems 
into 


scrap to be 
put malleable 
very much is added 


the cracking of castings is noticed at 


when 
when 


The FouNDRY 


once. In general the efficiency of 
these scrap additions may be said to 
be as follows: 100 pounds of wrought 
iron scrap equals 500 pounds of steel 
scrap, equals 2,000 pounds of mallea- 
ble scrap, so that substitutions in the 
mixture may be made accordingly, 
taking into account, however, the sil- 
icon content which is thus disturbed. 


Use of Borings. 


Borings, whether cast or _ steel, 
should, if used at all in a malleable 
heat, be charged under the slag when 
the bath is melted. It is better to 
get rid of ‘the borings in the scale 
pile, for they are usually rusted and 
give little in the way of return in 
melting. Shot, however, from the slag 
barrel should go into the furnace, the 
finest preferably under the slag, 
coarser with the sprues. 


the 


Cast Iron Scrap. 
Finally 
and cast 


we have the ferro-alloys 
scrap. The latter can 
be used in small quantities provided 
no burnt grate bars are included. The 
small addition of phosphorus 
duced into the heat amounts to lit- 
tle, and mention is only made here 
of the matter so that a concern may 
know that it is possible to take care 
of its gray scrap loss. It 
practically amounts sO 
pig iron the heat. 
quantity however, should 
exceed 5 per cent. 


iron 


intro- 


without 
to just much 
The 


not 


saved in 
used, 


Ferro-Alloys. 


Ferro-silicon is the only ferro-al- 
loy which should be kept in stock at 
a malleable works 
Of ferro-titanium 
vanadium, and 


when this 


for emergency 


and 


use. ferro- 


also ferro-magnesium 
on ‘the market, 
that their 
new to. give 
The question 
left to the future, and 
gets 


comes we 


can only say application 


results at this 
may be 


is ‘too 
time. safely 
when the cost 


to within commercial limits, 


more will be heard of the matter. 


Use of Ferro-Silicon. 


There are two ways of using ferro 
As a 
case 
the 
ladle as 50 per cent or 75 per cent 


silicon for malleable purposes 
high silicon pig in the bath in 
of this 


running 


“high,” and in 


alloy, in case it is desired to make 
very small castings from a low sil’- 
con heat suitable for heavy work. In 
the first case it is well to have a car 
load of pig iron running from 14 to 
20 per cent of silicon at hand. Some 
of this, broken up into small pieces, 


should be located 


where the weigh- 
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master can bring it on demand from 
the foundry foreman or the melter 
The amount used should be re 
ported to the office or laboratory 
and a record kept. There is a ver 
great tendency to use this materia 
in the heat just before tapping t 
save the iron, whereas the applicatio: 
of muscle in the first place on th 
part of the melter in rabbling wel! 
will promote a quick heat and ge 
good iron without the alloy. A lone 
drawn-out heat is always a bad on 
and hence the discouraging result 
when the tactics of the steel melte: 
are introduced into the malleab 
foundry. The management, by kee; 
ing tab on the ferro-silicon pig thus 
used, will quickly know whether th 
melters are doing their full duty. 
Where, through accident, a heat 

lost by burning, the proper thing 
to do is to add sufficient silicon by) 
means of this pig to get the heat up 
to the proper silicon content, and 
then pig the whole bath. This can 
then be fed gradually into 
quent heats without trouble. 


subs: 


Adding Ferro-Silicon in the Ladle. 


Adding high grade ‘ferro-silicon in 
the ladle is a comparatively new mat 
ter to which profitable attention migh| 
be given in works where the heavier 
class of castings is the rule. The 
d'scount being heavy for light work 
in these concerns, it will pay to 
catch the very last of a heat in a 
large ladle into which the ferro-silicon 
has been placed, or fed on the spout 
as it is let run out. Probably bet 
ter still, to stop the heat at the 
right time, add the rich ferro-silicon 
in the bath, rabble well, and then 
pour all this iron into light work as 
usual. 

The materials going into a_ heat 
having now been discussed, the next 
matter to be taken up is the calcula 
tion of the mixtures. 


CORRESPONDENCE SCHOOL OF 
FOUNDRY ANALYSIS. 


The Milwaukee Correspondence School 
of Foundry Chemical Analysis has been 
established at 411 Goldsmith building, 
Milwaukee. The course comprises meth 
ods of mixing metal by analysis, as well 
as the methods of manufacturing semi 
steel castings. The first lesson covers 
the composition of iron which is fol- 
lowed by the methods of figuring heats, 
semi-stee] mixtures, cupola practice, man- 
ufacture of chilled cast iron, and closes 
with a general review covering the chem- 
ical reactions that take place in melting 
iron. 
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A PRACTICAL FOUNDRY COST SYSTEM 


Cost-Keeping Methods Used in the Foundry 
of the Goulds Mfg. Co., Seneca Falls, N. Y. 


HE FOUNDRY cost system 
#% adopted by the Goulds Mfg. Co., 

Seneca Falls, N. Y., has been 
devised to meet the peculiar require- 
ments of this plant. It was evolved 
after years of study, and all of the 
various factors to be contended with 
have been carefully considered. The 
system is divided into three parts, as 
follows: Order system, foundry costs 
and foundry expenses. They are, how- 
ever, so closely linked together that 
a description of each is necessary to 
outline the entire cost method. 


Orders to the Foundry. 


Orders are sent to the foundry from 
the shop production offices on foundry 
order cards, Form 1. On the face of 
these cards is stated when the deliv- 
ery ot 


castings should commence. 
This order when received by the foun- 
dry is entered upon the foundry or- 
der record, Form 3, and is then sent 
to the pattern -loft. The pattern is 
delivered to the foundry a day previ- 
ous to the date called for on the or- 
der, and is sent attached to the pat- 
tern. In laying out the work, the 
molder’s name is written on the re- 
verse side of the card, and pattern 
and card are taken to the proper floor 
in time for the next day’s work. 

On the reverse side of the foundry 
order card, Form 2, is a space on 
which the time of molding is entered 
and from which the labor cost of the 
job is figured. 
turned in daily before pouring off, 
which gives the foundry clerk time to 
make up the daily report of castings. 
One copy is sent to the weighmaster 


All order cards are 


and the other is retained on file in 
the foundry office. The weighmaster 
checks each casting received against 
the daily report of castings, inserts 
the weights and sends the checked 
sheets to the machine shop produc- 
tion office, and after the regular pro- 
cedure in connection with the shop 
“steering” system it is delivered to 
the cost department. 


Foundry Order Record. 


The foundry order record was de- 
vised for the purpose of enabling the 
foundry office to plan its work intelli- 
gently. It will be noted that all or- 
ders, filled or unfilled, are recorded 
upon this card, as is also the daily 
production of the section in question, 
and comparisons are made weekly of 
this data with the amount planned 
for the week to meet the require- 
ments of the production departments. 
This form has been found to be par- 
ticularly well adapted to small cast- 
ings made in large quantities, another 
form being used for the larger cast- 
ings which require individual tracing. 

Cores are ordered simultaneously 
with the patterns. The “plan” column 
of the foundry order record gives the 
foreman of the core room the rate per 
day at which the cores are to be pro- 
duced for each job, which expedites 
matters in the core rooms. 


Sorting the Castings. 


All patterns are provided with metal 
raised letters so that the pattern num- 
ber can easily be seen on each cast- 


ing. This makes it an easy matter to 
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Form 1—FouNpRyY ORDER CARD, 





KEEP TIME TO QUARTER HOURS. 


identify each different heat in the sort- 
ing room. After the castings are sort- 
ed they are placed in individual ship- 
ping boxes, the various classes being 
kept separate, and each box contains 
an individual shipping bill, Form 4, to 
provide for the easy checking of the 
castings by the weighmaster. Large 
castings are sent through the scratch 
room instead of the sorting depart- 
ment, but are likewise identified by 
their pattern number. Form 5 shows 
the weekly defective report. On this 
are listed the defective castings and 
the reasons for their defects are in- 
dicated. B-:H. indicates that the cast- 
ings contain blow holes; C.O.C., core 
off center; W.P., wrong pattern; L.T., 
leaky under tests; W.D., wrong di- 
mension, etc. These reports are made 
weekly for each plant, the blanks be 
ing 8% x 11 inches in size. In its 
three pattern storage buildings the 
Goulds Mfg. Co. carries a stock of 
more than 400,000 patterns, not includ- 
ing obsolete designs which are, how- 
ever, occasionally called for on repair 
orders. 
Cost System. 


The costs are divided in two gen- 
eral divisions, hand pump and triplex. 
The hand pump castings are again di- 
vided into three classes according to 
the nature of the molding, cores, etc. 
The cost per pound for each class is 
obtained weekly. The triplex castings 
are treated individually for costs, and 
are grouped under classifications for 
estimating purposes according to their 
type, weight, etc. The expense system 
is closely allied with the foundry cost 
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PATTERN NO. 


Wanted Date Quantity Filled 


Forward 


Form 3—FounpryY ORDER ReEcorp, 5 x 8 INCHES 


system, the reports of the former be- 
ing the medium from which the latter 
is obtained. 

Direct Labor. 


The direct labor report, Form 5, is 
made up weekly. 
the 
the iron and brass foundries, and the 
the 


The reports of the 


cost of molders and helpers in 


core makers in core rooms of 


these departments entered 
blank as the 
duction in pounds of these various de- 
The 


iron foundry is divided into production 


two are 


upon this well as pro- 


partments. production for the 


of uncored machine castings, produc- 


tion of cored machine castings, pro- 


duction of small floor castings, triplex 


the cost of the 
labor and the production, the 
cost per pound of the direct labor for 
both brass and 


easily obtained. 


etc. From 


castings, 
direct 
foundries 


iron can be 


Indirect Labor. 


Indirect labor of the iron foundry 
includes melters, general shop work. by 
molders, cost of pouring off, labor on 
defective molds, crane men, laborers 
on mash, overtime of molders and gen- 
The indirect la- 
bor in the brass foundry is also fig- 
ured in the The 
labor in the core department includes 


shop work by 


eral foundry helpers. 


same way. indirect 


core makers, overtime 


of core makers, and the cost of la- 


borers and helpers. In the tumbling 
room the box operators, grinding oper- 
ators and wheelers are charged to in- 
direct labor. Other indirect labor 
include the storekeeper of the 
store-room, store-room laborers, gen- 
eral foundry yard general 
foundry 
clerks, 


costs 


laborers, 
superintendent 
carpenters, 


and foreman, 
flask 


transportation 


machinists, 
transportation, pattern 
and general labor. From the produc- 
tion of the’ iron and brass foundries, 
core room and other departments, the 
indirect labor cost per pound is ascer- 
tained. 
Direct Materials Report. 


The direct materials report, Form 8, 
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WEEKLY DEFECTIVE REPORT. 
ne ee ee Date Week Ending — 


B. H.—Blowhole. C. O. C.—Core off Center. W. P.—Wrong Pattern. S.—Sandy. B.—Broken. L. T.—Leaky Under Test. W.D.—Wrong Dimension. S.S.—Scant Stock. 
Sp.—Spoiled on Machine. ' n : i 
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Form 5—WEEKLy Derective Report, 8'4 x 11 INCHES 


which is made up weekly, contains a pound of finished castings, and the molding sand, facings, fire brick, chap- 
column in which are entered the ship- percentage of foundry defectives to to- lets, bellows, riddles, brushes, ete. 
ments that are charged to the various ta] charged as well as finished castings Against the brass foundry are charged 
departmentS and the number of cast- total charged, are also estimated. the crucibles, molding ‘sand and other 
ings received, and in another column ; ; materials similar to those used in the 
is entered the total pounds of castings Indirect Materials Report. iron foundry. The core room charges 
received, defective castings returned Form 9 is the indirect materials re- include core and molding sand, core 
and net finished castings. A space is port. This includes a column for the compounds, linseed oil, flour, resin and 
also left for the cost of the metal per .iron foundry on which are charged other materials. The indirect materials 
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Form 6—Drtrect LAzBor Report, 8'4 x 11 INcHES 
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GENERAL FOUNDRY-—INDIRECT LABOR REPORT 


For Week Ending 


Date 





_‘' __ General F 
ee 
_‘t*! Labor on Defective Molds _ 


__Crancmen 








Laborers on Mash. 
Ov ime o f) 





____ General Foundr 


_Shop Work by Coremakers _ 


_ Overtime of Coremakers _ 


*__ Laborers and Helpers_ 


x Core Dept.—Shop W * 


se “a 





__ Over time of Coremakers 


—Box Operators _ 
____ Grinder Operators 
__ Wheelers 


_Scratch Room—Cleaners 


For M 


for the grinding rooms include emery 


wheels, wire brushes, wheelbarrows, 


scratch wire’ brushes, 


wheelbarrows, 


etc room, 


pneumatic hammers, 
houses, 


supplies and miscellaneous materials. 


chisels, etc.; foundry 


storage 


Summary of Foundry Costs. 


Irom these various expense reports 
the general summary of foundry costs, 
Form 10, is made up. 
tered the total 
castings in both 


On this are en 
finished 
and 


pounds of 


the iron brass 





Total production, less Triplex 


7—INpirEct LABoR Report, 814 


x TI 


departments, and the direct labor per 


pound in these two departments, as 


well as in the core rooms. Columns 
also provided for the indirect la- 


bor and material expenses, and power, 


are 


light and heat administration and sell- 
ing, special charges and depreciations 
are also estimated by the pound. The 
direct charges include direct material, 
such as gray iron, cost per pound and 
total cost per pound, and for the 
brass department, phosphor bronze, 


red brass and yellow brass. From 


INCHES 


these reports the total cost per pound 
of all the castings produced in the 
shops can be ascertained. The 
castings produced in the iron foundry 
are divided into the following classes: 
Uncored machine, cored machine, 
small floor and triplex castings; in the 
brass department, uncored machine, 
cored machine, small floor and heavy 
castings. These reports are filled out 
the data being received by 
the main office in such shape that one 
man can easily compile the 


two 


weekly, 


figures. 
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ARTICLE - ARTICLE D-A Q 
IRON FOUNDRY . BRASS FOUNDRY RATTLE AND GRINIMANG ROOMS 
Tons Sand No. Crucibles Emery Wheels 
Lbs. Lead F Tons Brass Sand - Wire Brushes 
L)s. Mineral Facing : Materials a Wheelbarrows ' 
Lbs. Tale ” Bellows -§ Oils 
Lbs. Seacoal ™ Riddles 
No. Fire Brick Soft Brushes Misc. Materials from Invoices 
Lbs. Fire Clay Pattern Brushes 
No. Blackwash Brushes 
Camels Hair - SCRATCH ‘ROOM 
Swabs - Wire Brushes 
Materials Charged from Invoice “Miscellaneous Materials Wheelbarrows 
Bellows : Rubber Hose 
Riddles - Hammers 
Soft Brushes Hand Hammers 
Pattern Brushes Chisels 
Blackwash Brushes CORE ROOMS 
Camels Hair Brushes Tons Core Sand Misc. Materials from Invoices 
Swabs Tons Sand 
Lbs. Core 
Linseed Oil - FOUNDRY STORAGE HOUSES 
Miscellaneous Materials Gasolene by on Orders 
Lbs. Flour - Misc. Materials from Invoices 
Lbs. Rosin 
Lbs. Clay 
FOUNDRY YARD P 
Materials Charged from Invoices - on Orders 
Blackwash Brushes - Misc. Materials from Invoices 
Swabs 
Core Wire 
FOUNDRY 
Miscellaneous Materials on Orders 


Misc. Materials from Invoices 
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OPERATION AND CARE OF THE CUPOLA’ 


Latter-day Practice Discussed by an Ex- 
perienced Foundryman—F urnace Repairs 


HERE is no department of the 
i¥ foundry where the conditions that 

must be harmonized for success 
vary more widely than those I have 
encountered in cupola operation. Many 
foundrymen, particularly those of the 
old school, claim that cupola practice 
is one of individual aptitude or judg- 
ment, in other words, that there can 
be no cut-and-dried system of operat- 
ing their cupolas. Therefore, it is 
reasonable to expect that no two cupo- 
las have the same melting ratios, or 
producing the same 


quality or quantity of metal under ap- 


capacity, or are 


parently the same conditions. 


Our chemists who give us the exact 
contents of elements in our stock or 
fuel cannot defend themselves against 
the that 
through the improper melting of the 
stock. 
the foundryman has been demonstrat- 


adverse results are obtained 


That chemistry is of value to 


ed, but that value can be destroyed by 
bad cupola practice. A melter can de- 
stroy the results of any chemist’s work 
should that the 
theory of melting in a cupola is based 


Every melter know 
on the space occupied by the fuel and 
iron and not upon the heat producing 
units of fuel consumed in the process. 


Melting Zone. 


It is estimated that only one-fourth 
of the heat units of fuel consumed in 
the Not 


pound of iron can be melted in a cu- 


cupola are available. one 
pola until it reaches the point which is 
called the melting The 


where this zone is located in 


zone. point 
the cu- 
the fucl 
and the volume of blast. It is usually 
10 to 12 inches in depth, and may be 


confined to a depth of 6 to 8 inches. 


pola varies with quality of 


To do good melting, this zone must be 
definitely located, and upon the amount 
of fuel, blast, etc., depends the amount 
of metal that can be properly melted. 
A large volume of blast gives a high 
small volume a 


soft 


melting point, and a 
low melting point. <A combusti- 
ble 


and a hard fuel 


fuel gives a high melting point, 


a low melting point, 


*Read before the Cincinnati 
men’s Association, 


Foundry Fore- 


the blast being equal in volume with 
both fuels. 

The design and principle of opera- 
tion of the cupola and the blast fur- 
nace, are similar, but the cupola pro- 
vides the cheaper method of melting 
iron because of its direct contact with 
the fuel. It obtains the maximum ab- 
sorption of heat, and the amount of 
fuel consumed varies from one-fourth 
to one-twelfth of the weight of iron 
according to the temperature desired. 
The higher average is only reached 
when the melting is continuous or of 
long duration. 


The cupola is divided into five sec- 
tions or zones. First, the crucible 
sometimes called the hearth; 
second, the tuyere zone; third, the 
melting zone; fourth, the charging 
and fifth, the stack. 


zone, 


zone; 


Crucible Zone. 


The crucible zone extends from the 
sand bottom to the tuyeres. The ob- 
ject of this zone is to hold the molten 
iron and slag as it drops below the 
tuyeres. If the tap hole is kept open 
all the time this zone may be shallow, 
and not to exceed 4 to 6 _ inches 
from the sand bottom to the bottom 
of the tuyeres. If it is desired to hold 
molten iron as a reservoir the height 
of the tuyeres must correspond to the 
amount of metal to be held. Metal 
can be melted at a higher temperature 
with low tuyeres and can be collected 
in a ladle with better results than by 
holding it in the cupola. 


Tuyere Zone. 


The tuyere zone is where the blast 
comes in contact with the fuel. This 
is where combustion starts and all the 
heat is generated for melting the metal. 
confined to the 
the tuyeres which should be equal to 
not less than 


This zone is area of 


one-fourth of the 
of the cupola at this point. 
bined area of the tuyeres should equal 
three times the outlet of the blower 
when it is of proper size for the 
Volume of blast, and not 
locity, is considered in regulating 
tuyere system. 

The fuel, when the cupola is in 


area 
The com- 


cu- 
pola. ve- 


the 


op- 
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eration, blocks the area of the tuyeres 
at this point and only the crevices 
between the fuel through which the 
blast may escape represents the tuyere 
area. Therefore, a small tuyere is 
more readily blocked than one of 
larger area. Small tuyeres give ve 
locity, large ones, volume. 


Melting Zone. 


The melting zone is the space im 
mediately above the tuyeres and ex- 
tends upward 24 to 30 inches, depend- 
ing on the pressure of the blast that 
enters the tuyeres. It is also regu 
lated by the area of the tuyeres, pres 
sure of blast and volume of blast. 
With high pressure the point will be 
raised, ewith low pressure and volume 
it will be increased in depth. The 
melting zone cannot be regulated by 
the fuel, no iron is melted above it or 
below it. 

Charging Zone. 


The charging zone is that part of 
the cupola that contains the charges 
of iron and coke, from the upper part 
of the melting zone to the charging 
door. The stack is the continuation 
of the cupola through the roof which 
depends on the location, buildings, etc., 
for its height and dimensions. The 
contraction of the stack above the 
charging door does not increase nor 
decrease the efficiency of the cupola in 
any way. It may reduce the cost 
to the extent of confining the gases 
and heat at the charging door, which 
is destructive to the lining, doors, etc., 
at this point. 


Repair of the Cupola. 


The first operation of the melter is 
to chip out his cupola. It is well to 
slush down the sides from the charg- 
ing door with one or two buckets of 
water to lay the dust. A bar that wil! 
reach from the charging door to tiie 
tuyeres of 1%-inch gas pipe, 
with a heavy, flat, pointed chisel on 
the end will aid in removing the heav- 
ler accumulated slag. It is not advis- 
able to chip too closely to the brick, 
that is, to remove the glaze, as this is 
more refractory than the brick. The 
slag will be found adhering 


made 


very 
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strongly at the top of the tuyere zone 
to the bottom of the melting zone. 
This should not be permitted to build 
up, as it does not 
iron and slag to drop freely to the 
bottom. By building up at this point 
it reduces the capacity of the cupola. 


allow the molten 


Daubing or repairing the lining of 
a cupola should be done with the best 
materials. Too often a cheap material 
is used which has no refractory prop- 


erties. It readily falls off into the 
stock, melts, runs over the _ tuyeres, 
exposes the lining, which is further 


burned out, with the result of slow 
melting, dirty iron, etc. Enough slag 
can be produced from clean iron and 
fuel without the addition of poor cu- 
pola daubing. A good refractory fire 
clay well mixed with mica or gan- 
nisters should be used. 

In daubing up the melting zone of 
the cupola, not more than one inch in 
thickness should be put on, except to 
repair small holes, and then small 
pieces of fire brick should be used to 
reduce the quantity of clay. Every 
cupola forms its own bosh, and the 
maintaining its shape 
should be understood by every melter. 


problem of 


Sand Bottom. 


The sand bottom or hearth of a cu- 
pola should be of a quality of material 
that will not melt and form a hard 
mass. It must withstand the action of 
molten iron running over it without 
cutting. It should be open enough to 
let the gases escape freely and should 
not»be too nor be rammed too 
hard. Frequently we hear melters say, 
“The fire on the bottom will 
dry it out.” This is an erroneous idea. 
Wet bottoms cause the iron to boil, 
frequently cutting through to the bot- 
tom doors, or making a chilled bot- 
tom. This will produce dull iron for 
yme time, and makes tapping a dif- 
ficult job until the iron gets hot 
nough to cut this chill. Instances of 
his kind can be observed in the boil- 
ing and cutting of sand in large run- 
ners for heavy castings and of chilled 
ttoms in ladles. The slope of the 
ttom has much to do with the-tem- 
‘rature of the and 
marked in a slow melting cupola. The 
tch of the bottom to the tap hole 
ould not be so great as to throw the 
ten 


wet 


wood 


f 


iron, is more 


f 


iron with 


force against the 
east, as when the iron is tapped out 
comes out with too much velocity, 
d it is almost impossible to run a 
ntinuous stream or to control it in 

spout. Slag always flows freely 
m the tap hole of a high-pitched 
ttom, making it hard to stop up 
th a bod. The bottom should be 
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well- 


flat and smooth, with a 
tamped fillet of sand at the edge or 


made 


next to tthe brick, and the bottom 
pitch to the tap ‘hole should not ex- 
ceed one-half inch to the foot. The 
spout should be in line with this bot- 
tom. 

The Breast. 


The breast or front of a modern 
cupola is made small so that it is not 
necessary to use any but a good strong 
refractory clay that will not crack in 
drying. This is where the tap hole is 
located. In cupolas melting a large 
amount of metal, running for several 
hours, it has to withstand severe usage 
in tapping, and should retain the metal 
without cutting. The tap hole should 
not be more than 1% inches long, and 
of a diameter to admit of running a 
stream of metal of the capacity that 
the cupola is melting continuously, and 
should be made of material that will 
always insure a regular size through 
the entire heat. 

Slag holes are located opposite the 
tap hole and at the top of the sand 
bed. They should be built out on the 
top and undercut, that their thickness 
at the hole will not be more than one 
inch. 

After the cupola is 
ready for the wood fire to kindle the 
coke bed. Only enough wood and 
kindling should be used to properly ig- 
nite the coke, and the coke placed on 
the kindling in quantities that will al- 
low the bed to burn up evenly, as an 
uneven or side burned bed will not 
correct itself throughout the entire 
heat. 


repaired it is 


The Coke Bed. 


No definite, or approximate, 
weight can be given of the amount of 
fuel required for a bed in cupolas of 
different diameters, as the tuyeres are 
placed at such a variety of heights 
above the sand bottom. All the coke 
below the tuyeres is not available for 
melting; it only assists in bearing the 
After 
the blast is on this coke practically 
dies out or remains partially ignited. 
The bed proper extends from the tuy- 
eres to the top of the melting zone. 
This must be replenished after each 
charge of iron is melted. If the fuel 
is in excess, the melting will be slow 
and irregular. If the amount of coke 
that occupies the melting zone is not 
enough to melt the iron placed on it 
the iron will settle below this zone 
and cannot be melted. If the amount 
of coke is too great the iron melts 
slowly and fuel is wasted. 

It is, therefore, a matter of space 
occupied or filled by the fuel rather 
than the weight of the fuel. If the 


even 


burden of the charges above it. 
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coke is heavy, increase the amount of 
iron on the charges; if light, decrease 
it. Do not attempt to increase the 
amount of coke and still retain the 
same weight of iron in the charges 
with light coke. Light coke will melt 
less iron proportionately and heavy 
coke will melt more. The proper 
remedy in melting, when coke is poor, 


is not to increase the coke, but to 
reduce the weight of iron in the 
charges. 


Charges of Coke and Iron. 


The charges of coke and iron should 
be maintained uniformly throughout 
the entire heat. In mixing iron to ob- 
tain uniform metal at the spout much 
care should be exercised in the charg- 
ing. To obtain these results, pig iron 
should be broken and well distributed. 
The quality of the iron will largely 
depend on the care and management 
of the cupola. The best of irons can 
be rendered uséless by careless cupola 
practice, and a seemingly poor iron 
can be used successfully, by careful 
management. 

Regarding fuel ratio, do not attempt 
to save a few bushels of coke at the 
expense of dull iron. Fast melting 
does not always mean economy, while 
slow melting does mean extravagance. 
Hot iron for clean castings, and dull 
iron for dirty ones. 

The melting of iron in a cupola is 
an art. It is the greatest resource of 
profit to the foundryman when proper- 
ly managed, and when not properly 
operated, results in heavy losses. 
Scarcely one melter in a hundred un- 
derstands the theory of melting iron 
in the cupola. At best, the melter’s 
job is a thankless task, dirty, danger- 
ous and poorly paid. There is no in- 
centive for a young man to learn this 
trade. Foundrymen take laborers and 
map out a routine for them from the 
foundry office, with a 10 to 1 ratio for 
melting, and their job depends on their 
meeting these requirements, which are 
often exceeded on paper by heats run in 
the foundry office. 


INSTITUTE OF METALS. 

Invitations have been sent to smelters, 
manufacturers, merchants, metallurgists, 
engineers and scientific men, interested in 
the manufacture and use of the non-fer- 
rous metals, to attend a meeting on June 
10 at the Institute of Mechanical Engi- 
neers, Storeys Gate, Westminster, Lon- 
don, for the purpose of organizing an 
Institute of Metals. Those desiring to 
aid in the formation of this organization 
are requested to send their names to 
Wm. H. Johnson, care of Rd. Johnson, 
Clapham & Morris, Ltd., ‘Manchester, 
England. 


METHOD OF MOLDING A DOME CASTING 


A Simple Method Possessing Novel Features of 
Interest to the Foundryman as Well as the Apprentice 





THE 


ous 


vari- 
met h- 
ods pursued 
in perform- 
ing work of 
a like na 
ture un- 
dio u btedly 
differs 


cording 


ac- 
to 
the number 
of 


engaged in 


shops 





making that 
oO f 


work. Every 


line 





foundry has__its 


own standard 
or system, and this may be good or 
bad, according to the practice. The 
question of changing from one meth- 
od to another is, however, a serious 
one and should receive careful con- 
sideration. The method of molding 
the dome casting, shown in the ac- 
companying illustrations, from a met- 
al pattern, is not a new one, but nev- 
ertheless will prove interesting to 
many molders and foundrymen. 
Two views of the dome, which is 
made oi rather thin metal, are shown 
in Fig. the 
lines AB 


1, and cross-sections on 


2: Big. 3 is a 


section 


and CD are shown in Fig. 
10 


through tl 
drag on 
vertical 


the line 
section of 
CD: also shows a 
tional view of the pattern. The sec- 
tion through the pattern on the line 
CD, is shown in Fig. 5. It also 
shows the inverted position in which 
the pattern is placed for the purpose 
of ramming up the core before swing- 
ing it on the crane. Plan and 
sections of the flange are shown in 
Fig. 6; Fig. 7 the plan and 
cross sections of the core plate, and 
Fig. 8 is the plan of the cope. The 
core plate 1, as shown in the cross 
section of the drag, Fig. 3, is 
ported upon a bed of sand, 
has been previously swept up. 
shows a-section of the pattern 
site that illustrated in Fig. 3, 
the flange. 


When 


AB; 


the 


Fig. 4 is a 
flask on the 


line which sec- 


cross 


shows 


sup- 
which 
Fig. 5 
Oppo- 
without 
beginning 


operations the 


bottom plate 3 is placed on the floor 
in a suitable location where ample 
space will be provided for handling 
the cope and cheek after 
rammed up. 


they are 
The drag is placed on 
the bottom board, rammed up and 
struck off by sweep 4, which travels 
on the joint of the drag in the direction 
of the two opposite inclines. This 
leaves a raised bed on the same in- 
cline as that of the drag, on which the 
core plate 1 rests, as shown in Fig. 
3, in which an opening is provided 
by removing some of the sand from 
the center to admit the nut and 
washer at the end of the tie bolt. A 
portion of the bed thus swept up is 
cut away. This includes that por- 
tion that comes within and extends 
beyond the flange. 

The pattern containing the _hori- 
zontal rod and the tie bolt is placed 
in an inverted position on the floor, 
as shown in Fig. 5. Sand is tucked 
to the interior surface and the core is 
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rammed up in this way from heap 
sand, the tie bolt being tucked to 
approximately the center in the mean 
time. The core is then pierced with 
a long vent wire after which th: 
plate 1, which conforms to the shap: 
of its bottom surface, is bolted, thu 
tieing the green sand core to the 
interior of the pattern. It is then 
up by means of the beam 
slings, shown in Fig. 5, rolled 
over and lowered upon the bed which 
has already been prepared for it. 
Regarding that portion of the bed 
which has been cut away, it might 
be well to state that the flange pat- 
tern Fig. 6, is placed upon the area 
of the drag immediately after the 
raised bed has been swept up by 
sweep 4. A mark is made with the 
trowel on the inside of the flange, 
about 2 inches from _ its s‘de, in- 
tersecting the raised bed. The sand 
between this mark, on the _ inside 
of the drag, is cut away to a depth 


swung 
and 


Section C- 
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Vics. 1 AND 2—FRONT AND SIDE ELEVATIONS AND SECTIONS OF THE DOME CASTID 
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of 2 inches. The flange pattern 
is dropped into this circular channel 
before the pattern is lowered upon 
the raised bed. - 


The reason a part of the bed is 
cut away is to provide a space for 
tucking under the flange which, in 
this case, is bedded in. It naturally 
follows that the outer edge of the 
core plate is also tucked and bedded 
in, as a result of which the core 
is subjoined to the drag, and is 
made as stable as though the drag 
had been rammed up with it and 
rolled over in the usual way. The 
stability of the core largely depends 
on the method of gating the. cast- 
ing. If the mold were gated on the 
side in one or more places, as would 
be necessary if the casting had a 
thicker metal distribution, the core 
without anchors would be very un- 
stable. Inasmuch as the mold is 
gated on the top with three sprues 
of equal size cut at equal distances 
from each other, permitting the metal 
to enter the mold with equal lateral 
pressure, there is no danger of the 
core moving on account of the ab- 
sence of anchor rods, which, in work of 
this kind penetrates the sand in the drag. 

After the joint has been made and 
the horizontal rod removed, the cheek 
is put on, being guided into place 
by three loose pins which’ enter 
through the flanges, two of which are 
shown in Fig. 4. These pin holes 
are not spaced equal distances from 
each other; two of them are located 
opposite each other, while the th'rd 
is placed at a point nearer the one 
than the other which makes it im- 
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possible to close the flask the wrong 
way. 

The side bars in the cheek reach 
to a point within half an inch from 
the flange and side of the pat- 
tern, the same space intervening be- 
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rests insures the location of the top 
of the pattern and the correct dis- 
tance from the bars of the cope. It 
is obvious that no _ gaggers, nails, 
soldiers nor rods are required. By 
simply tucking the bars and giving 
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Fic. 3—SeEctTIon THROUGH 


tween the bars of the cope and the 
pattern. The gage 5 is used to di- 


vide the distances between the pat- 
tern and the inside of the drag. The 
which the core 


raised bed on plate 
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Fic. 4—VERTICAL SECTION THROUGH THE FLASK 





























THE DRAG ON THE LINE AB 


the cheek and drag an ordinary 
peening and butting, the work of pro- 
ducing a casting of this shape and 
metal thickness is reduced to a min- 
imum. 

As shown in Fig. 4, after the cope 
has been lifted off the body of the 
pattern is withdrawn; the cheek is 
then lifted off, which permits of 
the withdrawal of the flange, which 
is telescoped up over the core. The 
long pins serve as guides for the 
cheek in every instance. 


DIFFICULTIES WITH A COMMU- 
TATOR SEGMENT. 
By C. VICKERS 


Question:—We are having considerable 
difficultiy with commutator segment cast- 
ings. Each segment is 17 inches thick, 
3 inches wide on the top and 2 inches 
on the bottom. The castings show up 
perfectly on the outside, but seem to be 
hollow inside, and there is every indica- 
tion of segregation where the gates are 
cut. The castings are well vented, both 
in the cope and drag, with a riser at 
one end. The metal is poured very dead. 
Our mixture consists of copper, 100 
pounds; tin, % pound; antimony, 4% 
pound; and zinc, 2 pounds. The tin and 
antimony are added to the copper about 
10 minutes before it is taken from the 
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furnace, and the zinc is added when we 
are ready to pour. 

Answer:—The primary cause of your 
troubles with these castings lies in the 
mixture. The zinc is the only deoxidiz- 
ing element contained therein, and it is 
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Blast furnace operators buy their ores, 
fuels and limestone by composition, 
but many have a marked disinclination 
to sell their product by analysis. They 
raise the objection that if they did this, 
most would 
how to use the iron when they get it. 


foundrymen not know 


This is perfectly true of many foun- 


drymen at the pzesent time, who find 


themselves in endless difficulties if 


have to make castings out of 


track. 


they 
the beaten 


Elementary Knowledge for the Foun- 


dryman. 
scien- 


Before a foundryman can use 


tific methods in his work it is obvious 


that he must have some training in at 
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insufficient in quantity. It should be in- 


creased to five pounds. The antimony 
does little good and should be left out 
entirely. The method of gating is poor. 
You will get better results by running 
the metal from one end as described in 
the article on silicon-copper, published 
in the March number of THE Founnry. 
I recommend a careful study of the meth- 
ods of gating described in this article. 


THE APPLICATION OF SCIENCE 
TO FOUNDRY WORK. 
By G. B. WATERHOUSE 

At a 
Society of Arts held in 
“The Application of 
Science to Foundry Work,” by Robert 
3uchanan. His 
given from an English standpoint, 
the 
English 


recent meeting of the Royal 


London, a pa- 


- per was read on 


paper was, of course, 
and 
drawn from 


illustrations were 


practice; there is, however, 
that 
our conditions. 

The 


irons 


much may be directly applied to 


great advantages of mixing 
}y analysis 


were emphasized. 
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least elementary chemistry and metal- 
All be- 
ginning is a knowledge of the principles 
the 
limestone, in 


lurgy. that is necessary for a 


governing combustion; function of 


fluxes, such as forming 


suitable slag; and the influence of the 
constituents of 
they affect body. 


These constituents are carbon, silicon, 


various cast iron, so 


far as the general 
phosphorus, sulphur and manganese. 
They are taken up in order to con- 
sider their influence, how they affect 
the metal, and how each may be made 
subservient to the founder. 


Effect of the Elements on Each Other. 

All questions of brand and number 
must be put aside, and the new com- 
pounds must be made by exactly the 
same methods as makes 
Each deals with elementary sub- 


the chemist 
his. 
which combine in certain 


stances, 
definite proportions. Beyond this the 
the 
changes which take place in melting 
the iron, and also the influence that 
the size of the casting has upon the 


foundryman has to consider 
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ultimate product, owing to fast or 
slow cooling. 

The amount and kind of carbon is 
almost wholly controlled by the other 
constituents present. The presence of 
sulphur, the absence of silicon, or quick 
cooling of the metal, each or all of 
them cause the greater part of the 
take the combined form. 
Low sulphur, with silicon present to 
the extent of 3.5 to 4 per cent, with 
slow cooling, cause almost the whole 
of the carbon to take the graphitic 
form. The graphitic form means soft- 
ness, and as the combined carbon in- 
creases so does the hardness. The in- 
fluence has upon the 
quality of cast iron was wholly mis- 
until Prof. made 
his memorable investigations and ex- 
periments. It was formerly believed 
to be a-hardener in all percentages, 
but now we know that it only begins 
to harden iron when 4 per cent and 
present. With less than 4 
per cent it acts wholly as a softener. 

This it effects by causing the car- 
bon assume the graphitic form. 
very important function of 
the silicon is to increase the solubility 
of the metal for gases, or in other 
words to obviate porous castings. 


carbon to 


which silicon 


understood Turner 


over is 


to 
Another 


Manganese. 


Manganese has the effect of harden- 
cast but in ordinary cast 
irons this is not noticeable, even when 
it reaches 1.75 per cent. From an- 
other point of view it is a softener 
because it removes much of the sul- 
manganese sulphide. This 
either slags off, or remains in the iron, 
the 


ing iron, 


phur as 


where it acts very similarly to 
graphite. 
It also 


any oxygen in the metal, removing it 


combines vigorously with 
sound- 
Another effect is that it 


the 


into the slag, and so promotes 
er castings. 


increases the power of iron to 
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dissolve carbon, and so is directly op- 
posed to silicon. It is to be noted 
that its influence in producing com- 
bined carbon is greatly exceeded by 
that of silicon in producing graphite. 


Phosphorus. 


Phosphorus plays an important part 
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Fic. 7—PLAN AND Cross SECTION OF 
PLATE 


in the melting, casting and structure 
of cast Up to 1.70 per cent it 
occurs as the phosphide of iron. It 


iron. 


has a marked influence on the rapidity 
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and consequently the cost of melting. 
The phosphide has a low melting 
point, and melts within the iron long 
before the mass shows any signs of 
fusion. In this way the fusion point 


of the whole iron is lowered, and it 
is seen that phosphoretic irons can be 
melted with a coke consumption im- 
possible of attainment in the case of 
purer metal. irons run 
fluid and the 


smooth skin. 


Phosphoric 


castings have a nice 
The fluidity comes from 
the iron having a low melting point, 
skin 


not having an erosive or 


and the smooth from the iron 


“searching” 
action on the mold. 


Unfortunately, phosphorus does not 


continue its beneficence further than 
When there 


is present from 1.25 to 1.50 per cent, 


the melting and casting: 


the castings do not readily resist 
have a 
For 
the highest strength phosphorus should 
0.20 to 0.40 For 
fluidity combined with strength, from 


0.70 to 0.9 per cent, and for fluidity 


shock, and such percentages 


very weakening effect in general. 


be from per cent. 


combined with a fair amount of 
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strength, there might be one per cent or 
slightly over. No constituent exceeds sul- 
phur in active influence, and unfortunately 
this influence is almost wholly not bene- 
ficial under ordinary conditions. Hence 
the anxiety to keep it as low as pos- 
sible. 


To properly safeguard against the 
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use of high sulphur iron the only way 


is by buying on analysis, and then 
taking care that the coke used in 
melting is also low in ‘this element. 


MOLDING A NARROW FOUNDATION PLATE 


UCH HAS been written about the 
M relationship of the pattern shop and 

foundry, and the necessity for har- 
monious operations between these two co- 
related departments. Wherever harmony 
does exist between the two, better work 
can be accomplished than where disputes 
frequently arise and discord holds sway. 
Frequently, co-operation will result in 
better and cheaper methods, and while 
the expense to one department may be 
greater than to the other, nevertheless the 
resulting economies will be beneficial to 
all. 

Foundation Plate.“ 


As an example of this, there is de- 
scribed in this article the method of mak- 
ing a long and narow foundation plate, 
shown in part plan and part elevation in 
Fig. 1, and in cross section in Fig. 2, on 
the line AB, Fig. 1. 
feet 8 inches long and 30 inches wide, and 


The casting was 20 


while an order had been received for only 
one, nevertheless, it was probable that 
iddditional plates would be called for in 
the future. The cheapest method of pro- 
ducing the casting was sought, and the 


reasons for adopting this method of mak- 
ing the pattern and the mold are given 
below. 

Saving in Pattern Cost. 
the 
T- 


slots and for.the round holes, would also 


To make a complete pattern of 


casting, having core prints for the 
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require a special cast iron cope flask, as 
it was necessary to cast with the face 
side down. The estimated additional cost 
of a full pattern, as compared with the 
plan adopted, included 25 hours of labor 
and 235 feet of pattern lumber, and the 
saving effected in pattern shop expense 
alone was $26.25. The cope flask for 
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Fics. 1 ANp 2—Part PLAN AND ELEVATION OF FOUNDATION PLATE AND Cross 
SECTION ON LINE AB 
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the full pattern would have required an 
inside measurement of 25 feet in length 
and 38 inches in width, and no less than 
30 bars would have been required. The 
estimated cost of this flask was $75. 
The making of the cope in cores re- 
quired 10 core bars, but this expense was 
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again offset by the number of gaggers 
that would be required for the cope. 


Question of Storing Complete Pattern. 

The question of storing the pattern 
also received consideration, inasmuch as 
a pattern of this size would be incon- 
venient to handle in the pattern storage. 
In all shops, storage space is at a premium, 
and patterns not standard nor frequently 
used, are stored in out-of-the-way places. 
To make this pattern in two parts would 
have facilitated storage, by permitting it 
to stand on end, and in this way it would 
not have taken up much more space than 
the core box and frame used, but by doing 
this we would have lost one of the prin- 
cipal advantages of a complete pattern, 
inasmuch as we would have had to de- 
pend upon the molder for a straight cast- 
ing. 

The question of storing the large flask 
was and it was not 
deemed advisable to tie up a large amount 
Another 
factor of importance was the probability 
of receiving a future order for a casting 
of a foundation plate of either a shorter 
or greater length than the one under dis- 
cussion, 


also. considered, 


of cast iron for this purpose. 


By making the cope in cores the 
necessary changes could be made in a 
few hours in the pattern shop, by merely 
changing the taper of the ribs and prob- 
ably making a stop-off piece for the last 
core. Thus it could be arranged for any 
length of casting. 


Advantages. 


Another advantage derived from form- 
ing the bed, or the under side of the 
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casting when in the mold, by a frame or 
skeleton pattern, was the saving of mold- 
er’s time. He also had a better oppor- 
tunity to ram this part of the mold, to 
secure the edges of prints and to do all 
the necessary venting, etc., while the frame 


pattern was in position. This insured 


| 
coy 
\ 8 Core 


prints 
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SKELETON FRAME OF THE PATTERN AND THE 
T-Stot CORE 


Box 


sharp edges and straight lines for the 
T-slot cores without extra work. If a 
pattern is used and bedded in, much of 
this work must be done twice. 
Construction of the Skeleton Frame. 
Fig. 3 shows the construction of the 
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skeleton frame of the pattern, which 
was 8 inches greater than one-quarter 
the length of the casting. This allowed 
for the placing of core print D in the 
imprint left by core print C when the 
pattern was reset after first ramming. 
Holes for this line of prints were bored 
on the correct centers, and thus continued 
down the line, but all of these were not 
used on the last setting. Extra core bars 
were used at E, Fig. 3, to permit of the 
cutting of the core prints for the T- 
slots, so that the short piece might be 
taken off at the last setting, or at the 
bracket end of the casting. These core 
prints were made wider than the slot, in 
accordance with modern practice, and to 
avoid the use of chaplets to hold them 
down, the weight of the metal lying on 
the core being sufficient to overcome any 
upward pressure on the flange of the 
core. This frame was made the correct 
thickness of the plate of the casting, with 
a finish allowance of % inches. This was 
found sufficient, as the casting was prac- 
tically straight when cool. 


Core Box for the Cope Cores. 

Fig. 4 shows the core box for cope 
cores as arranged for the middle cores at 
the highest point of the rib. Piece a, 
which formed half of this rib, was left 
loose in the box and acted as a separator 
for ribs B, keeping them on the correct 
line, these ribs making these two cores. To 
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keep these ribs in place for the other 
cores, a straddle piece was slipped over 
them temporarily, this piece having been 
of the same length as the inside of the 
The detail of ribs B are shown at 
D, Fig. 4. These parts were dowelled and 
screwed together, so that for each pair of 


box. 
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in at the top of the mold as indicated in 
the cross section, Fig. 5. To support the 
cores at the last setting of patterns, pieces 
A, Fig. 3, were backed on at the sides 
at the end of the frame to form the pro- 
jections of the bracket. This finished the 


T-slot cores and the round cores were set 
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cores after the first two mentioned, the 
op piece 1 was removed and pieces, 2, 
3 and 4 were taken out in order. Piece 1 
was replaced each time until eight cores 
had been made, then piece 5 was removed 
and piece 6 replaced piece 1. This was 
made right and left hand for opposite 
The block on the bottom board, 
Fig. 4, was arranged in two parts, jointed 
t E and part F was removed, ribs B 
eing arranged short length were then 
put in place, separated by piece 7. This 
arranged the box for the end core, ex- 
ept that two upright runners for gates 
vere rammed in place in this core. To 
rrange for the bracket end of the cast- 
ing, bracket G was set against the parts 
lready in the box and the ribs H were 
placed in position. The T-slot, core box, 
hown in part in Fig. 3, requires little 
xplanation. It was arranged for four 
lengths of cores on each side, a block not 
hown being inserted at a after the first 
two cores had been made. Except for the 
inaking of two round cores to fit the 
‘taper prints shown, this completed the 


ribs. 


ittern work, 
Molding. 

While the molding operations were sim- 
e, they required considerable care to in- 
ire a straight casting. A hole was dug 
sufficient depth to bring the top of the 
res slightly above the level of the floor 
e. A cinder bed was used to carry 
* the gases, and sand was rammed on 
p of this bed and leveled. The frame 
ttern, Fig. 3, was then set in position 
one“end and a line was stretched paral- 
with the pattern, and was left in place 
til the mold was completed. This line 
is used as a guide. Plates were set 
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copes, the vents from the cores being car- 
ried in smal] channels underneath to the 
outside. The cores were wedged beneath 
the bars and the copes were screwed 


down. The gates and risers were 
carried through the cope plates, the 
casting being poured from both ends. 
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Cinder Bed 
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in place. The bottom skin was dried and 
in this way all fins on the T-slot core 
Gates, as shown 
in Figs. 5 and 6, were previously cut. 


joints were avoided. 


Top Cores. 

The setting of the top cores was then 
in order. These were marked to in- 
sure the matching of the ribs, and 
they were set beginning at _ the 
smallest end of the casting. For the 


swelling of the core 3-16 of an inch was 
allowed, and this also provided for any 
fin between the cores. By carefully mak- 
ing these cores this allowance proved suffi- 
cient, and when the 10 cores were set 
together they were exactly the desired 
length. After the cores were set, heap- 
sand was rammed around them level with 
the top. While any flat cope or as many 
as required will answer, we used two iron 


A Discussion of the 
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Economy of the Method. 


Two molders and one helper worked 
two days making this mold, which was a 
considerably shorter time than would have 
been required to make the mold in green 
sand. The casting was sound and clean 
and as core fins were very light, little 
chipping was required. The time spent 
on these 10 additional cores, as compared 
with those required for a full pattern, 
averages 214 hours each. This is offset 
by the saving effected by not using the 
cope flask. It is evident that as a result 
of the friendly co-operation between the 
pattern shop and the foundry, the mold- 
ing and pattern shop cost was greatly re- 
duced. As for the method itself, it can 
in varied form, according to the shape 
of the casting, be applied with economy 
in many instances, and to many patterns. 


Core Print Question 


With the Patternmaker 


THOUGHT I would call around this 
| morning, Mr. Patternmaker, to see if I 

could get you to change the core prints 
on this grinder frame pattern that you 
sent down last night. We will need four 
metal patterns’: and I thought it would 
be well to take the matter up with you 
before we made them. 

“You will notice that the total angle 
sidewise of these six stop-off cores is 
less than five degrees, while the end angle 
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is but two degrees. You will remember 
that on the last pattern of this kind you 
sent down, the prints were about the same 
as these, and at that time I called your 
attention to the fact that the prints should 
have a very liberal amount of draft, 
especially on the back, to enable the 
molder to set the cores quickly, remov- 
ing the danger of shaving the sand with 
the end of the core and crushing the 
corners of the prints, leaving a heavy 


134 


fin on the casting and also a ragged and 
dirty looking ear where the sand had 
fallen into the mold. You did not see 
fit to correct this matter, and as a result 
I have been severely criticized every time 
a lot of those castings came through, 
and a large number have been returned. 

“O, yes, I know that you have always 
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made them that way and that there are 
hundreds of shops throughout the coun- 
try doing the same thing, and I also know 
that all of these shops are getting a lot 
of very poor castings as a direct result 
of this little mistake. Now, if you will 
make the total angle sidewise of these 
cores 15 degrees and the end angle the 
same, we shall be able to drop them into 
place instantly, without the least danger 
of injuring the mold. The core can be 
made long enough to cut through clean, 
and a perfect casting will be assured. 


Size of the Stop-Off. 

“There is another matter I wish to 
speak of in this connection. In 
classes of work it frequently happens 
that these cored holes must be made 
larger than originally intended, and if 
we are able to ream out the core box 
1/16 or % of an inch we are soon out 
of our trouble. But as these boxes are 
usually made, with the bottom of the 
stop-off the same diameter as the body 
of the core, it is a very difficult matter. 
If you will make the diameter of the 
bottom of the stop-off % of an inch 
larger than the body of the core we shall 
always be prepared for any emergency, 
and the casting will not be injured in 
the least. 


many 


I have made these sketches 
showing the cores as they are at present 
and the way I suggest having them made. 


Accumulation of Duplicate Core Boxes. 


“While we are on this subject of cores, 
Mr. Patternmaker, there is another point 
that I am sure would make things easier 
for me, save you some work and also 
save the company a considerable amount 
of money in the course of a year. I have 
recently had occasion to look over our 
50 years’ accumulation of core boxes, 
amounting to many thousands, and was 
greatly surprised at the large number of 
duplicate boxes among the collection. 

“In one case there were 25 boxes of 
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the same diameter for a plain round core, 
and they did not vary more than 4% of 
an inch in length. Of course, the boxes 
were numbered for different patterns, but 
the fact stands out clearly that the com- 
pany has paid for making 24 useless core 
boxes, simply because the patternmaker 
did not know that core box A207 was 
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one inch in diameter and 314 inches long. 
This box would have answered for the 
25 jobs, and will, hereafter, as I have 
broken up the rest rather than give them 
shelf room. 

“Of the straight round cores with taper 
prints a large number of duplicate boxes 
were found, insofar as the diameter 
of the core and the length through the 
metal are concerned, but the prints were 
of all lengths and tapers. In fact, out 
of 21 boxes of the same diameter and 
practically the same length but two could 
be said to be exact duplicates. because of 
the prints. It is evident that every man 
who made one of these boxes had his 
own idea as to the length and amount of 
taper the prints should have, and _ his 
ideas changed every time he made a box. 
However, they were all pretty much alike 
in one respect, the cope print had a little 
more taper than the drag. 


Prints of Uniform Length and Taper. 


“Right here I want to register a good 
hard kick against this practice because of 
the extra care that is required in setting 
these cores and the losses that are often 
sustained by setting them wrong end up. 
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With this kind of a core a man must 
examine every one before he places it 
in the mold, and even then, in 
cases where the difference in angle 
is slight, he will occasionally set 
them wrong. In my opinion, there 
is no good reason why we _ should 
not have a uniform length and _ta- 
per for the prints in both cope and 
drag for a very large majority of all 
cores of this class. An angle of 35 de- 
grees is certainly enough for the cope 
print and the core can be set in a print 
of this angle in the drag more easily 
and much more quickly than can be done 
with a print that is nearly straight. A 
length of seven-tenths the diameter of the 
core will be found entirely satisfactory. 


Record of Boxes. 


“Now, Mr. Patternmaker, if you will 
make the prints of stop-off and plain 
round or square cores along the lines that 
I have mentioned. I feel safe in saying 
that we will produce much. better and 
cleaner castings and at a lower cost. I will 
get out a list of all core boxes we have 
at present and furnish you a copy, which 
should surely prevent the making of 
duplicate boxes. I have brought along 
this sketch to show the method of mak- 
ing this list. This method could also be 
followed in the case of stop-off cores 
if standard angles and a standard diam 
eter and thickness for the bottom of the 
print for each size core were adopted. 
And as you make hundreds of patterns 
each year requiring cores of this kind, 
many of them being located the same 
distance down from the parting line and 
coring through the same thickness of 
metal, it is evident that one box would 
answer for a great many patterns that 
at present require special boxes because 
of the various sizes and shapes of the 
prints. 

“O, yes, I know that a 12-inch stop-off 
core would be very large at the top end. 
using the angles I have given, but I ven- 
ture to say that among our very large 
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assortment of patterns you will not find 
a single core of this kind more than five 
inches long, while you will find several 
thousands from % to 2 inches in length. 
These are the cores I am after, and when 
it comes to the very long core I shall be 
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SPLITTING PLATES FOR BAND 


glad to make an exception in that case 
and take lesser angles.” 


SPLITTING PLATES FOR BAND 
AND FLY-WHEELS. 


By ALBert E, BOLTon 


Many different methods of splitting pul- 
leys, from 6 to 22 feet in diameter and 
ranging in weight from 4,000 to 75,000 
pounds, are pursued in foundries through 
out the country. Every firm mak- 
ing a line of engines has its own 
method of splitting wheels. Some use 
cores which very often fuse or break, 
especially when a deep faced wheel is 
made. Others use steel plates covered 
with asbestos, which make sparks fly 
all over the shop while the mold is be- 
ing cast. After having tried cores 
made of practically every mixture in- 
vented with only a fair degree of suc- 
cess, I concluded to adopt some other 
method, and the one described herewith 
| believe to be the best and safest yet 
devised. 

I have been using the splitting plates 
shown in Figs.1 and 2 for four years, 
ind in that time have made no less 
than 200 fly-wheels. During one year 
we made 110 wheels using these plates 
ntirely, and have had some of them 
relined several times without the least 
trouble. The plates are made as shown 
n the illustrations, using No. 16 brads. 
Che brads should be beaten to the 
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plate, but not flattened against it, just 
enough to make the plate rough. The 
plate is then laid between .two flat 
weights and the weights are hammered 
until the plates are even. The plate is 
then coated with either thin paste or 
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WHEELS 


molasses on top of which a layer of 
plumbago, % inch, is spread. The plate 
is then dried and when it is taken from 
the oven it will be cracked to a slight 
extent. Liquid plumbago  blacking 
should then be spread over the entire 
plate. It is generally understood that 
large wheels are split in the foundry, 
and the foundry foreman, with the aid 
of one or two chippers, does the work. 

When splitting wheels with plates a 
different method must be pursued than 
when spliitting them with cores. In 
my practice I always have the plates 
cut through the top and bottom of the 
wheel, and then put a straight edge ac- 
cross the face and run a chalk line. A 
groove is then cut the width of the 
face, % of an inch in depth or a little 
less than the wheel has to finish. The 
wheel is then split entirely from the 
hub, using short pieces of rail and 
steel wedges about 12 inches in length. 
Thus far I have only had to turn over 
one wheel and it had 2% inches of 
metal on the rim. It was 18 inches in 
diameter and had a 36-inch face. I al- 
low from 1 to 1% inches of metal 
on the rim, leaving when finished %4 
to 1 inch of iron. If less than one 
inch of metal is allowed in the rough, 
wheels from 14 to 20 feet in diameter, 
they will split themselves in the 
process of cooling which frequently 
results in oblong wheels. 
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BANQUET OF ERIE FOUNDRY- 
MEN. 

Erie foundrymen were guests of their 
employes at an elaborate banquet given 
at the Reed House, Erie, Pa., Saturday 
evening, April 4, by the Erie Foundry 


Es oe 
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Foremen’s Association. This affair was 
the fifth annual dinner since the forma- 
tion of the organization, the foremen hav- 
ing been guests of their employers last 
year. Iron was tapped at 8 o'clock, and 
the menu, disguised in foundry terms, 
reflected the culinary department’s master- 
ful knowledge of the founders’ art. Wil- 
liam F, Grunau, head of the association, 
presided, and toasts were responded to 
as follows: “Proprietors’ View of the 
Foundry Foremen’s Association,” Thomas 
E. Durbin; “Men and Management,” 
Harry E. Kies; “Foundry Pig Iron,” Ed- 
ward H. Williams; “How We Organized,” 
H. F. Giehle; “20th Century Alchemy,” 
James A. Evans; “Treatment and Me- 
chanical Education of the Apprentice,” 
Fred Leighton; “Educational Feature of 
the American Foundrymen’s Association,” 
H. M. Lane; “The Association,” Matthew 
Griswold Jr.; “Foundry Advancement,” 
A. O. Backert. 

Handsome aluminum souvenirs, made 
by the Griswold Mfg. Co., Erie, were 
distributed. They consisted of a tobacco 
box in the form of a molder’s bellows and 
a pipe modeled after a ladle, lined with 
fire clay. 


CRACKING OF MALLEABLE 
CASTINGS. 
By RicHARD MOLDENKE 
Question:—We are making castings 
which we find almost impossible to mold 
and cast without cracking. The casting 
is 15 inches in diameter, 3 feet long and 
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has a core 1% inches thick. The metal 
around the core is 3% inch thick. The 
flanges at the center are 7% inch thick 
and at the outer edges % inch in thick- 
ness. These castings frequently crack in 
two or three pieces while they are still 
hot, and these pieces are again frequently 
cracked in several more pieces a day 
or two after they have been taken out 
of the sand. We have tried chills in 
the drag part over the center where the 
metal is 7-16 inch thick, but we have 
been unable thus far to overcome our 
difficulties. 

Answer:—You have quite a problem 
ahead of you, but if thought out care- 
fully you should be able to overcome the 
difficulty. You must first get your cast- 
ing so that you can take it from the sand 
red hot and then anneal the red hot 
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casting in a way similar to which brake 
wheels are treated before they are packed 
with scale for the regular annealing. Your 
castings are evidently so full of strains 
and these are so intense, that you can- 
not hold the metal together even when 
hot. This shows that either your metal 
is too hard or the core is too hard, or 
both. Placing chills would seem to make 
matters worse, as these immediately set 
up severe strains, which account for your 
trouble. You should first make a softer 
mixture, using little or no steel scrap 
This will 
give you metal with a smaller contraction 
than you probably now have. For the 
thickness of the hub of your casting, the 
silicon can easily be 0.65 per cent and 
over and still have it white in the sand. 


with 50 per cent of pig iron. 
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You should have a small oven ready 
fired up red hot, into which to place 
these castings, drawn red hot, in fact, 
just as soon as set, and the castings 
should be kept at this temperature for 
several hours, permitting the oven to 
cool down very slowly over night. The 
following morning the castings will be 
ready for the anneal. To get your sili- 
con you have it, you 
ferro-silicon in the ladle 
This would 


change 


higher than 
add 
before pouring the castings. 
not compel you _ to 
methods for your 
is better, of 


steel, 


must 


your 
work. It 
course, to eliminate 
and annealed 
scrap, for these will give you heavy con- 


regular 
excessive sprues, 


traction and interior shrinkage, which, 
in this case, results in the cracking. 


PLANS FOR THE TORONTO CONVENTION 


Provisional Program for the Canadian Meet- 


ing 


ian INTEREST already manifested 


by both American and Canadian 

foundrymen, as well as manufac- 
turers of foundry supplies and equip- 
ment, foreshadows a record attend- 
ance at the foundrymen’s convention 
to be June 8-12. 
Many members of the Foundry Sup- 
ply 
charge of the 
taken 
having already been allotted in 
chinery Hall. 


held in Toronto, 


Association, which will have 


exhibit, have already 


space, more than 75 per cent 


Ma- 
Many reservations have 
also been made in the Process build- 
ing. 


for the installation of a large amount 


Arrangements have been made 
of labor-saving machinery for making 


for 


‘ing sand, etc., and the indications are 


and handling the molds, prepar- 
that this exhibit will be the most com 
plete of its kind that yet 

undertaken. For the first time in 


been 
the 
history of the trade, all branches of 
the iron and brass foundry 


has 


industry 
will be shown under actual operating 
The 


will include core ovens, cupolas, brass 


conditions. operating exhibits 


melting furnaces, as well as molding 
Still exhibits 
confined to the Process building. 

The provisional program, as outlined 
by Dr. Richard Moldenke, secretary 
of the American Foundrymen’s Asso- 


machines, etc. will be 


ciation, follows: 

Monday morning, June 8—Exhibition 
will be ready. 

Monday evening—Meeting of 
Associated Foundry Foremen. 


the 


of Foundrymen— Exhibition 


Tuesday afternoon, June 9—Formal 
opening of the convention and exhibi- 
tion. Joint meeting of the American 
Foundrymen’s Association, American 
Brass Founders’ Association, the As- 
sociated Foundry Foremen and Foun- 
dry Supply Association. 

Tuesday evening—Official 
at the city hall. 

Wednesday morning, June 10—The 
exhibition will be closed, the 
session of the association is 
in progress. The. American’ Brass 
Founders’ Association will hold a meet- 
ing in a separate building. 

Wednesday afternoon—Business ses- 
sion. 


reception 


while 
business 


Wednesday evening—Open. 
Thursday morning, July 9—The ex- 
hibition will be closed during the busi- 


ness session of the association. 


Thursday afternoon—Business 


sion. 
Thursday evening—Moonlight 

cursion on the lake. 
Friday afternoon, June 


ride. 


12—Trolley 


Friday evening—Smoker. 

A ladies’ reception committee 
been appointed to entertain the ladies 
their visit in Toronto. Auto- 
rides, shopping expeditions and 
theater parties 
The same rule which governed 
Philadelphia meeting will be 
adhered to 


has 


during 
mobile 
outlined. 
the 
strictly 


have’ been 


regarding the entertain- 


ment features. 


Feature 


Inasmuch as the annual dues of the 


American Foundrymen’s Association 


‘are only $5 a year, all foundrymen not 


already enrolled in this organization 
are urged to send their applications 
to Dr. Richard Moldenke, Watchung, 
N. J. The meetings of the association 
can, however, be attended by all foun- 
drymen, free of charge. 

A special invitation has been extend- 
ed to European visitors, who are in 
Toronto at the time of the meeting. 
They will 
cared for if they make their presence 
the Visits to 
foundries in Toronto and other large 
Canadian cities will also be arranged. 

A marked departure from the usual 
program of these meetings is contem- 
plated. Live subjects are to be dis- 
cussed, several of which have already 
and these will be 
troduced systematically by able speak- 


be gladly welcomed and 


known to secretary. 


been selected, in- 


ers. No elaborate papers will be read. 
More material is, however, sought by 
the and Dr. Moldenke 
urges all foundrymen to send ques- 
special 
soon as possible. 

Until convention, Henry 
M. the Foundry 
Supply Association, will remain in To- 


association, 


tions of interest to him as 


after the 
Lane, secretary of 
ronto, and all correspondence apper- 
taining to exhibits should be addressed 
to him, in care of the Toronto Foun- 
dry Co., Ltd., Toronto. 

The invitation to 
tion of the 


hold the conven- 


American Foundrymen’s 
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Association next year in Cincinnati, 
extended last year at the Philadelphia 
meeting, will be renewed in Toronto 
by ‘Cincinnati foundrymen who will 
attend the Canadian gathering in June. 
The old Machinery Exhibit building 


connected with the Music Hall will 











Fic. 1—LApLE HANDLING DEVICE FOR 
Brass FOUNDRIES 


afford ample facilities for the foundry 
equipment exhibit, and the auditorium 
f the Music Hall will be used for 
the business sessions. The building 
is centrally located, within 12 minutes 
walk of the principal hotels. 


A NOVEL METHOD OF HAN- 
DLING METAL IN BRASS 
FOUNDRIES. 


By FRANK R. ZELLER 


To facilitate the handling of metal 
n our brass foundry we have adopt- 
ed the device shown in Figs. 1 and 
2. It is likewise economical and 
relreves tthe force of much _ of 
the labor of pouring off by the old 
method formerly followed. Although 
the device is very simple it is extreme- 
ly effective, and any inexperienced 
man can be taught to pour the most 
lificult work in a few days. 

The ladles are handled by two men, 
neither being compelled to carry any 
veight, and the shank tilts so easily 
that ‘tthe power has full control. Two 
laborers can easily handle from 20,000 
to 30,000 pounds of metal daily, and 
s the work is not heavy the neces- 
ty of replacing them every few days 

obviated. 

To operate this pouring system most 
fectively the molds should be ar- 

nged in rows on either side of the 

ley and a pouring level should be 

‘tained. The device should be ad- 

sted so that the top bar D, Figs. 1 

d 2, is level, and the chains A and 

are taut, while chain G is slack. 

he lip of the ladle should be three 
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on four inches above the mold. 
Slightly tilting the ladle will start the 
metal, and as the pourer has no 
weight to carry he is always in control 
of the flow of the metal. The laborer 
at the straight end of the shank 
merely steadies the ladle by pressing 
his knee against the end of the 
shank. 

When the ladle is empty, the la- 
borer at the straight end of the shank 
forces down bar D, and by slipping a 
link of chain C on hook E, the ladle 
will remain in position without any 
pressure on the bar until it is again 
necessary to raise it. While pouring 
it is not necessary to force down the 
bar. By properly adjusting the ladle 
from 6 to 10 molds can be poured 
without raising it. The ladle can be 
raised, however, in a very few mo- 
ments by forcing the bar down and 
the slack ip chain C can be taken up 
by slipping a link over hook E, as 
shown in Fig. 2. This throws the 
weight on chains B and C, leaving 
chain A slack. 

This device is especially adapted for 
tilting furnaces, one of the Schwartz 
type being shown in Fig. 3, raised 





Fic. 3—LADLE IN POSITION IN FRONT OF A 
SCHWARTZ MELTING FURNACE 


above the floor level about two feet. 
Except when daubing or cleaning the 
ladles there is no need of taking 
down the device at any time. The 
safety clutch F, shown on the shank 
in Figs. 1 and 2, is provided to pre- 
vent the tipping of the ladle while it 
is being conveyed ‘to the floors. 


Before we adopted<«this device we 


required four men to handle our. 
metal, melting sas high as 20,000 


pounds daily. Now we only have two 
men and they find the work compar- 
atively easy. 

Bar D is 54 inches long and the 
distance between chains A and B on 
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the bar is 24 inches, and A and C, 
26 inches. 


DETROIT FOUNDRYMEN OR- 
GANIZE. 

The Detroit Foundrymen’s Associa- 

tion was recently organized at Detroit, 
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Fic. 2—LADLE IN ELEVATED POSITION 


with an initial membership of 50. The 
moving spirits in its formation con- 
sisted largely of members of the 
American Foundrymen’s Association. 
Officers have been elected as follows: 
W. M. Corse, Detroit Lubricating Co, 
president; J. J. Wilson, Cadillac Mo- 
tor Car Co. vice president; A. P. 
Henry, Standard Pattern Works, sec- 
retary; A. H. Waterfall, Russel Wheel 
& Foundry Co., treasurer. In addition 
to the president and vice president the 
executive committee includes Jas. F. 
Kieghtly, Great Lakes Engineering 
Works; Thomas F. Meek, Detroit 
Steel Castings Co., and W. F. Put- 
nam, Detroit Testing Laboratory. 


CHILLED MOLD BOARDS. 
By W. J. Keep 

Question:—We produce a large num- 
ber of chilled mold boards for plows 
and we are able to get every quality 
necessary but that of strength. What 
we wish to know is whether the use 
of aluminum will increase the strength 
of castings. We have used ferro-man- 
ganese in the ladle, and we use Nos. 
3, 4 and 5 Northern charcoal iron in 
our mixture” 

Answer:—Aluminum will do you no 
good, it merely softens the iron and 
reduces the chill. I would suggest 
that you change the brand of iron 
and use other grades until you secure 
the strength that you desire. If you 
can procure them, would suggest that 
you use old car wheels for about one- 
third of your mixture. By trying vari- 
ous mixtures you can secure a hard 
tough chill as well as a strong gray 
iron backing. 
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CASTING PIPE IN PERMANENT 


MOLDS’ 


Continuous Process of Making Soil, Water and 
Gas Pipe at the Rate of 240 Sections Per Hour 


T THE PLANT of the Tacony Iron 
A Co., Philadelphia, soil, water and 

gas pipe are cast in permanent cast 
iron molds, which the hottest iron attain- 
able from the cupola does not destroy. 
Cast iron pipe is produced in which the 
supposed evils of unequal heating and 
cooling not only do not appear, but 
do not exist. A machine, whereby the 
casting operations can be carried on 
continuously, completes the labor sav- 
ing equipment of this installation. 


History of Permanent Molds. 


So-called permanent molds are not 
new. 
ings have been 
iron molds, and this without great det- 
riment to either the casting or the 
mold. These castings, however, were 


For many years small iron cast- 
successfully made in 


invariably very small and were chilled 
to extreme hardness. Fortunately, it 
was 


This 


not necessary to machine them. 


limited the use of such molds 


*Presented at the March 


Franklin 


Meeting of the 


Institute. 





very materially. Some years ago the 
Latrobe Steel Co. cast car couplers in 
iron molds. Within a few months, an 
article has been published, describing 
a successful method of making brake 
shoes in this manner. These shoes 
weighed about 20 pounds each, and 
with the exception of steel ingots and 
car couplers were the heaviest castings 
made in iron molds. So far as can 
be learned, this is about the extent 
of the art. It has been the dream of 
every foundryman whose trade re- 
quires a large number of duplicate 
castings, to make these castings in 
molds that would not only survive the 
process, but would also produce cast- 
ings that would be marketable and 
easily machined. 


Old Method of Making Soil Pipe. 


The method that will be described 
relates only to soil, water or gas pipe. 
In the manufacture of soil pipe, iron 
flasks, cope and drag, are rammed 
with sand over a metal pattern; a 
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green sand core is introduced, and the 
cope and drag are clamped together. 
The pipe is then poured, with the pipe 
in a horizontal position, and after 
cooling, the pipe is removed from the 
flask and carried to the end of the 
floor where the cores are removed. 
Then it is carried to the cleaning 
room where the sand is rattled off, 
the gates and fins are removed, and 
after inspection it is ready for ship- 
ment. Altogether the pipe has to be 
handled ten times. In this process the 
loss is very great. So much depends 
upon: the condition of the sand; it 
may be too wet or too dry; the mold- 
er may ram carelessly, or may pour 
his iron negligently so that the foun- 
dry floss often reaches 12 to 15 per 
cent. In summer weather the output 
is decreased 25 to 40 per cent, due to 
the inability of the workmen to en- 
dure the exacting and exhausting la- 
bor. Only one heat a day can be 
poured in any season. In fact, with 
very few improvements, and these re- 


Itc. 1—ContiNvous Pipe Casting MACHINE CARRYING 30 PERMANENT MoLps 
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L INTO THE MOLD THROUGH THREE GATES 


Fic. 3—LADLE in Pourrnc Position, CasTinc ME 
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lating mainly to making cores, we are 
making soil pipe in precisely the same 
manner and with just as much labor 
per pipe as was the practice 50 years 
ago. 

It is true that the workman of to- 
day makes more pipe in one day than 
his grandfather did, but this is due 
more to the fact that the present day 
workman is working piece work and 
has become infinitely more skilled in 
saving the seconds of time for each 
particular operation and avoiding the 
useless motions in performing them. 
Any process that would save the use 
of sand for the mold and would pro- 
duce pipe that could be easily cut 
would of necessity be very desirable. 
If in addition it would obviate clean- 
ing and chipping and could be run 
continuously night and day, it would 
very nearly meet the conditions of 
an ideal business. 


Early Experiments. 


When experiments to discover and 
perfect such a process were under- 
taken, the first mold made was closely 
modeled from the flasks in use in the 
sand process. In fact, all the tradi- 
tions of foundry practice were closely 
followed. The apparent danger of 
pouring molten iron into iron molds 
encasing a damp sand core, was con- 
sidered to be serious, and the prob- 
lem of disposing of the resultant 
gases was thought would prove to be 
a great one. Again, the pipes were 


less than %-inch thick, and it was 
necessary to pour-the iron very quick- 
ly. So far as was known, no one had 
successfully poured a complete pipe 
in an iron mold, and such attempts 
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that had been made had destroyed the 
mold very quickly. A mold 6 feet 
long would be permanently warped in 
a short time, hence it is not surpris- 
ing that the experiments were ap- 
proached with considerable trepidation. 


First Permanent Mold. 


The first mold made consisted of a 
cope and drag, each 6 feet long, 10 
inches wide and 6 inches thick, with 
gates cut into the drag. This mold 
was cast of very soft iron and the 
pipe shape bored out. The pouring 
holes were tapered so that when the 
cope was removed the iron in them 
could be easily knocked out. In or- 
der to avoid as far as possible all 
traces of moisture, the mold was heat- 
ed to 500 degrees Fahr., an ordinary 
green sand core was inserted and four 
men poured molten iron into the 
gates. These men wore goggles and 
were swathed completely in wet 
cloths. We did not then know what 
would happen. As it turned out noth- 
ing happened, not even a semblance 
of pipe, the gates were too small. A 
short session with a hammer and 
chisel made them larger and on the 
second attempt a complete pipe was 
poured. It was not a remarkable pipe 
except for its defects. It was streaked 
with cold shot, the top was filled 
with flat spots where the gases had 
been trapped and it was as hard as 
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flint. After an infinite number of ex- 
periments the mold now in use was 
evolved. A complete description of 
this mold as it appears on the machine 
will be given later. After 50 or 60 
pipes had been cast in this mold, it 
became badly cracked around the 
gates and as the process of casting 
was continued these cracks extended 
into the barrel of the mold. This we 
attempted to obviate by casting into 
a new mold very thin strips of mica, 
extending throughout the length of 
the mold and placed radially at in- 
tervals around the barrel or mold cav- 
ity. The cracks we found in this 
mold would start as before but would 
stop when the mica was reached. A 
good illustration of this effect is 
shown by the fact that a small hole 
drilled at the extremity of a crack in 
a sheet of plate glass, immediately 
stops the further extension of the 
fracture. In time, the whole face of 
the mold would show a collection of 
fine cracks, most of which could only 
be seen with a magnifying glass. They 
rarely ever were more than 1/16-inch 
deep. : 

After probably 200 pipes had been 
cast the surface of the mold in con- 
tact with the molten iron resembled 
an extremely hard graphite. It was 
dull black in color but did not scale 
or shell off. In order to thoroughly 
test the mold, the ends were stopped 
up with sand and the entire barrel, 
without a core, was filled with molten 
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Fic. 6—SETTING THE CORES 


iron. This was done 30 or 40 times 
without any appreciable distortion of 
the outline. The only care exercised 
was to take the casting out before 
heavy shrinkage set in. In order to 
still further test it, the mold was heat- 
ed to a temperature of about 1,100 de- 
grees Fahr. in a furnace, but it was 
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found impossible to produce pipe un- 
der these conditions. The molten iron 
danced in the mold like water on a 
hot griddle and the resultant pipe was 
a collection of closely knit globules. 
It was found that the safe casting 
heat of the mold was about 700 de- 
grees Fahr., but that in practical op- 
erations 250 degrees Fahr. to 400 de- 
grees Fahr. was the highest heat the 
molds reached. The actual time in 
which metal set was carefully noted 
and the behavior of the cast metal at 
extremely high temperatures was ob- 
served. 


Experiments with Various Grades of 
Iron. 


Irons high and low in silicon, sul- 
phur, carbon and phosphorus were cast 
a great many times and copious notes 
were taken in each case. A _ small 
chemical laboratory was established 
for this work. In all over 4,600 pipes 
were cast in a 4-inch pipe mold, 2,700 
in a 2-inch mold, and over 1,100 in a 
6-inch mold. Not one of these molds 
shows any signs of deterioration over 
and above the first cracking as de- 
scribed before; in fact, they are in a 
far better condition than at the start. 
Each one has been purposely abised 
and submitted to treatment that never 
occurs in practice. A_ straight-edge 
laid in the barrel today shows the 
surface to be perfectly straight and 
the 4,600 pipes show the original 
marks of the boring out tool. 
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Fic. 8—Mo._p OPENED SHOWING PIPE IN PLACE WITH GATES KNOCKED OFF 


Silicon and Sulphur Content of Metal. 


It was found that iron running 


from 2.00 to 2.25 


high in carbon, produced the 


an 


per cent silicon and 


greatest 


number of perfect pipes, and when 
cast iron of this silicon had a com 
paratively low sulphur content, the 
result was still better. Further ex 


periments showed that powdered fe> 
added to the molt 


immediately 


ro-manganese when 
en iron, combined with 
the sulphur as a manganese sulphide, 


and rose to the top of the liquid mass 


as a slag. An excess of manganese, 
however, produced a hardening effect, 
as it formed with the carbon, a car 
bide which in itself is an extremely 
hard substance. These features mad 


it possible to use a high sulphur cast 


iron, providing its other contents ap 


proximated the figures given above 


Shaking Out the Castings. 


It was then noted that pipes that 
remained in the mold until a dull red 
heat was reached, were very hard and 
in most cases were too hard to cut 
When they were taken out at a bright 


yellow heat and allowed to cool 


mally they were perfect in texture 
It_was further noticed that when the 
dull red pipes were piled with the 
very hot bright yellow pipes, an an- 
nealing process was set up _ that 
brought the iron in the dull red pipes 
into a workable condition. This fea 
ture of temperature was the subject 
of a long and patient investigation 








and the causes leading 
now briefly stated. 


thereto may be 


Pure iron 


possesses no fluidity or 
the property of low shrinkage, nor 
does it possess varying degrees of 


It is obvious then that the 
characteristics of cast 


hardness. 
which 
possesses these qualities in a high de- 


iron, 


gree, are due to the presence of im- 
purities such as carbon, silicon, phos- 


phorus, etc. Carbon is the main ele- 
ment and exists in cast iron as com- 
bined and free carbon. The amount 


of free carbon, which is the principal 
softener of cast iron, depends princi- 
pally upon the rate of cooling. If 
molten iron high in carbon be cooled 
slowly, the free carbon separates out 
in the form of graphitic carbon. If 
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carbon is caught before it has 


the 
time to separate and is held in an 


atomic condition by the enormous 
pressure of the surrounding iron. 
Therefore, the fracture of a pig of 
iron is generally an index of the rate 
at which it is cooled. If the sud- 
denly cooled iron be remelted and 
slowly cooled, it will assume all the 
characteristics of soft iron. The 
graphitic carbon will become plainly 
separated and large crystals will be 
formed. It may be stated that cast 
iron in a molten state is a solution of 
carbon and iron and the mass is ho- 
mogeneous. 


Effect of Silicon. 


Silicon in 
on cast iron. 


itself confers no benefit 
It is only its influence 
on the carbon contents that produces 
beneficial results. On the other hand, 
an excess of silicon renders cast iron 
absolutely unfit for use, making it 
very hard and brittle. A small quan- 
tity through its action on the carbon, 
reduces shrinkage, increases strength 
and increases fluidity. Given then cast 
iron comparatively high in carbon with 
the proper amount of. silicon, 
ideal conditions are obtained. 


the 


The uses of phosphorus and man- 
ganese are too well known to require 
discussion and play no part in this 
method except as correctives. 

Keeping these facts in mind it may 
be stated that an ordinary foundry 
iron very nearly fulfills these condi- 
tions, with the exception of sulphur. 
Molten cast iron is therefore a solu- 
tion of carbon in iron with the addi- 
tion of silicon, phosphorus, sulphur 
and manganese, all forming a homo- 
geneous fluid mass. Now, if this mass 
be suddenly cooled, it is still homo- 
geneous, the different elements not 
having time to segregate. If the cool- 
ing be continued at the same rapid 
rate until a temperature of about 1,600 

















this molten iron be suddenly cooled, degrees Fahr. is reached the iron be- 
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comes very hard and brittle. But if 
this sudden cooling is carried out only 
until the iron is set, and is then re- 
moved from the cooling influences, 
thus allowing the iron to lose its heat 
normally, the result is a _ structure 
whose fracture shows a very fine close 
grain. It is tough, since all its par- 
ticles are thoroughly interlaced, and 
it is strong because very nearly all the 
carbon is held in the combined state. 
In other words it is homogeneous. 
Now, let us try to make this vital 
point plainer. 


Rate of Cooling. 


In a casting, such as a thin pipe, 
when cast in an ordinary sand mold, 
it requires about one minute to cool 
from the temperature of molten iron 
to the point at which the metal is set. 
It is in this period that the detrimen- 
tal effects as shown in cold cast iron 
are produced. Phosphorus, sulphur 
and carbon segregate, and_ gra- 
phitic carbon is formed. Bear in mind 
that in this period the iron is in a 
liquid state with all its elements free 
to move. We may call this the evil 
period. Once the casting is set, all 
segregation ceases, and the remaining 
carbon begins its beneficent work. As 
the iron loses its heat at a normal 
rate, annealing and carbide carbon are 
formed, both of which improve the 
quality of the metal. Consequently 
we can call this the beneficent period. 
Now if we suddenly shoot the molten 
iron into an iron mold it sets very 
quickly and the evil period is reduced 
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in time from 60 seconds to 2 sec- 
onds—so short a time, in fact, that all 
the impurities are held in the position 
they occupied in the molten mass. 
The evils of sulphur and phosphorus 
are reduced to a minimum since they 
are in practically an atomic condition 
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pipe would require not only a shorter 
time in the mold, but should be cast 
of iron higher in silicon. The reason 
for this is that silicon by its action 
on the carbon, keeps the iron in a 
fluid state longer than normal. Every 
foundryman knows there are irons in 
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Fic. 11—Pourtnc DEVICE For PIPE CASTINGS 


and are distributed evenly throughout 
the casting; and since no graphitic 
carbon is formed, all the carbon ex- 
ists as combined carbon, with a cor- 
responding increase in its power for 
improvement. If the casting, after it 
has passed the evil period, is removed 
from the cooling influence, in this 
case the iron mold, and allowed to 
cool normally, the ideal conditions are 
obtained. 


Chilling cast iron to the point of 
extreme hardness is purely a mechan- 
ical process and the point to which 
the process of sudden cooling can be 
carried can be determined to an abso- 
lute certainty. It is simply a ques- 
tion of time. The data collected show 
that a 2-inch pipe can be removed 
2 seconds after pouring and should 
not remain in the mold more than 6 
seconds. A 6-inch pipe can be re- 
moved in 6 seconds after pouring 
and should not remain more than 12 
seconds. This time depends upon the 
thickness of the pipe walls. Very thin 
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which it is impossible to produce a 
chill, and there are others in which 
it is impossible to prevent it. The 
same limitations apply to making pipe 
as to the making of other iron prod- 
ucts. A suitable iron must be pro- 
vided if the very best results are to 
be obtained. This statement applies 
to any branch of the foundry business 
and is not set out as a new discovery. 
What is claimed and demonstrated is, 
that a poor iron is improved and rend- 
ered suitable for the work in hand. 


Continuous Casting Machine. 


With the data obtained the work of 
designing a machine that would oper- 
ate continuously was begun. The ex- 
periments had shown that when pipes 
were cast in a moid every 8 min- 
utes, the temperature of the mold 
never rose above 450 degrees Fahr., 
even if the operation were continued 
for hours. If pipes were poured every 
2 minutes, the temperature of the 
mold rose rapidly, and at 900 degrees 
Fahr. it began to warp. In order to 
follow the best conditions and avoid 
the worst, this apparatus was designed. 


Construction of the Table. 


The machine, Fig. 1, consists of an 
annular table or ring, approximately 


40 feet outside diameter, carrying 30: 


molds, arranged at equal intervals 
thereon. The table is constructed’ of 
two concentric rings of channel beams, 
connected with 30 cross pieces or 
trucks, each of which has two wheels 
having roller bearing axles. These 
wheels are arranged to run on con- 
centric circular tracks set in concrete 
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foundations. The tracks are arranged 
as if on the surface of a cone and by 
this means is created a tendency of 
the table to resist any movement oth- 
er than rotating about its center. 
Either outer or inner track may be 
the higher, as the effect is the same 
in either case. 

Each truck or cross bar of the table 
carries a steel pin working loosely in 
a vertical hole, and of such length as 
to allow about 2 inches of pin to 


project below bottom line of truck, 
but admitting of being pushed up until 
flush with bottom of truck. 

Under the table or ring, at two di- 
ametrically opposite points, are ar- 
ranged two hydraulic cylinders which 
slide in ways similar to a planing 
table, the pistons within the cylinders 
being held stationary and the cylinder 
moved back and forth by the opera- 
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tion of a four-way valve controlling 
the admission of water, alternately to 
each end of the cylinders. The stroke 
of the cylinders is of such length as 
to be slightly more than the spacing 
of molds carried by the table and 
projecting from the top of cylinder is 
an inclined plane surface designed to 
lift the pins in the trucks, when the 
cylinders move in a direction oppo- 
site to the required motion of the 
table, and to allow a pin on each side 
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13—TaABLe PLAN, PIPE CASTING MACHINE 


to fall, after the inclined surface has 
passed. This occurs at or near the 
end of the backward stroke of the 
cylinders, and when the controlling 
valve is so moved as to cause the cyl- 
inders to move forward, the pins which 
have been lifted and allowed to fall 
are brought in contact with the pro- 
jections on the cylinders and hence 
the table is carried forward by the 
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motion of the cylinders, a distance 
equal to the spacing of the molds, and 
the cylinders are ready for another 
return or back stroke to engage the 
next pins, thus intermittently moving 
the table ahead one space, at each 
cycle of the cylinders. 

The center of the table is left open 
for the location of hydraulic pumps, 
operating valve reservoirs, etc. re- 
quired in imparting motion to the ta- 
ble. This table makes one complete 
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revolution every 714 minutes and con- 
sequently produces 30 pipes in that 
time or 240 pipes per hour. 


Mold Opening and Closing Device. 


At certain points about the table 
are arranged closing and opening de- 
vices, Figs. 4 and 5, which are de- 
signed to close the mold, or bring 
the cope side down to its place on 
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drag side, without shock, after 

- cores are set in place, and to open 

mold or lift the cope after the 
pipe has been poured. 

Between the closing device and the 
opening device is located a pouring 
device, Figs. 2 and 3, to receive the 
molten metal from the cupola and pour 

nto the molds. 


Description of the Molds. 


Each mold consists of a rectangular 
lock of cast iron, approximately 18 
inches wide and 18 inches high, by 6 
t long, parted on a diagonal line 
across the corners, and provided with 
iinges at the lower edge of the part- 
ing so as to allow the upper portion 
or cope to be swung up and back 
from the lower portion or drag. These 
molds weigh about 6,500 pounds com- 
plete. 

\t the center of the mold is the 
cavity into which the metal is to be 
poured, to form the pipe. Thus one- 
half of the pipe is formed in the up- 
per and one-half in the lower portion 
of the mold. 


The Gates. 


Gates are cut in the face portion 
of the lower part or drag of such size 
and shape as to receive the molten 
metal from the ladle and guide it into 
the mold. Three such gates are used, 
each dividing into two portions and 
so entering the cavity of the mold at 
six points. 

These gates are so shaped as to re- 
the shock of the falling stream 
of molten metal at a point outside of 
the mold cavity, and convey it into the 
mold quickly but gently so that the 

is not damaged by a rush of 
en metal against it. 

At the highest point of the barrel 
of the mold a small groove is cut, 


on 


ceive 


core 


molt 


extending throughout the entire length 
of the barrel. This groove, which is 
quite small, being only %-inch wide 
and deep, is intended to receive any 
gases or air which may be trapped in 


the mold, and so avoid the formation 
t spots at the top of the pipe. 
The resultant ridge not being promi- 
is not an objection but rather 
to the strength of the structure. 
On one end of each mold is carried 
m rigidly attached to the upper 

or vable half. This arm extends 
under the mold and is of such form 
hen the mold is open, it forms 

for the movable half, holding it 

in h position as to allow of any 
' such as getting cores, removing 
nis d pipes, cleaning, etc. On the 
this arm is a steel roller which 
sed to travel down an inclined 
»y the rotation of the table car- 
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rying the mold. This inclined plane 
is arranged to receive the roller at its 
higher position when the mold is open, 
and to guide it smoothly to its lower 
position, by this means closing the 
mold without shock or jar to. disturb 
the core. This inclined plane consti- 
tutes the closing device. 


Core Arbor. 


Each end of the mold is provided 
with rings or bushings which are used 
to support the core arbor in a pre- 
cisely central position in the cavity 
of the mold, so that the pipe when 
finished shall have uniform thickness 
of metal at every point. 

The core arbor consists of a cast 
iron hollow cylinder somewhat longer 
than the pipe to be cast and about 
¥%-inch less in diameter than the in- 
side diameter of the pipe. It is per- 
forated throughout most of its iength, 
by small holes to allow any gases 
formed by contact with the molten 
metal to pass into the arbor and so 
have free vent to the air through the 
ends of same., Each end of the arbor 
is accurately machined to fit the rings 
or bushings in the ends of the molds. 


Making the Core. 

The core is made by placing the 
core arbor in the core machine, which 
consists of a support for the ends of 
the arbor, semi-circular in form, and 
of a diameter to fit the arbor ends; 
a shaking screen arranged to sift sand, 
and a guide to drop it upon the ar- 
bor, and a knife, so shaped as to form 
the sand to the outline of the inside 
of the pipe. 

The core arbor after being wet thor- 
oughly is placed in the end supports, 
and rotated by a crank-shaped piece of 
iron hel¢. loosely in one end by an 
operator. At the same time another 
operator shakes a sieve suspended over 
the arbor and previously filled with 
sand, tempered to the proper degree 
with water. This sieved sand is caused 
to fall directly upon the wet, rotating 
arbor and clings to it. The surplus 
sand is scraped away by a steel knife 
held at the proper distance from the 
arbor to make the finished core of the 
diameter and shape required. When 
sufficient sand is on the arbor to make 
a full and complete core (which re- 
quires about 5 seconds), the core is 
lifted from its supports, and is ready 
for use. No further treatment of any 
kind is needed, and the core is placed 
in position in the mold which is then 
caused to pass the closing’ device, 
bringing the upper portion down in 
place, and the mold is ready to re- 
ceive the metal. 

A ladle is provided to receive the 


145 


metal as it flows from the cupola. 
This ladle is arranged so that it can 
take a position high enough to allow 
the molds to pass freely under it, or 
it can be lowered into a position be- 
tween two adjacent molds so that the 
pouring spouts or lips of the ladleare 
very close to the pouring holes of the 
mold. 

As the table rotates and brings a 
mold, which has passed the closing 
device, into pouring position,.the ladle 
automatically drops into this latter po- 
Sition with the lips close to the pour- 
ing holes. The ladle is then tilted to 
pour by the operator, but in tilting it 
rotates around a center line which 
passes through the pouring lips, and 
hence the points of pouring do not 
move; and the streams of metal are 
guided directly into the pouring holes 
through the various gates, into the 
mold, and fill it completely, compress- 
ing any air or gas which may be 
trapped into the groove provided at 
the highest point for that purpose. If 
no gases are trapped, which, strange 
as it may seem, is usually the case, 
this groove is also filled with metal 
and forms a slight rib running the 
length of the pipe. 

When the pouring operation is com- 
plete and operator tilts the ladle back, 
it automatically rises to its higher po- 
sition, so that the next mold may 
pass under it and assume the pouring 
position. 

The mold, being now filled with 
metal, is held long enough to allow 
the metal to set enough to hold to- 
gether, and then opened by passing 
the opening device, which is just the 
reverse of the closing device; the 
roller on the end of arm or mold, be- 
ing guided up an inclined plane, there- 
by lifting the upper half or cope side 
and swinging it away from the lower 
or drag side. 

The pipe, which is still a bright 
orange color, is lifted from the mold 
and placed, after removal of gates, 
with those previously cast, in piles, to 
cool slowly, when the core arbor is 
withdrawn and returned to core 
chines to be used again. 


ma- 


After removal of the finished pipe 
from the mold, the loose sand which 
falls from core during the handling of 
the pipe, and any other dirt, loose 
gates, etc., which may be left in the 
mold, are swept out by air blasts or 
hand brushes and the mold is ready 
for another core and another filling 
with metal. 

The method of pouring is very im- 
portant; in fact, the success of the 
whole operation hinges very closely 
upon properly carrying out this scheme. 
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That the foundrymen 
Advance of are taking advantage of 
the Molding 


Machine 


the present lull to im- 
prove their plants by 
the installation of labor- 
saving appliances is indicated by the 
continued heavy demand for foundry 
equipment. Builders of molding ma- 
chines are experiencing little difficulty 
in introducing their tools into shops; 
where, heretofore, it was contended 
that the patterns were too intricate 
to permit of their mounting on mold- 
ing machines. The recent advance- 
ment in molding methods in the stove 
trade particularly, has marked. 
For many years, stove founders have 
been of the opinion that their delicate 


been 


faced work, requiring printing-back, 
could only be successfully produced 
by the most skillful molders. Honest 


trials given molding machines in the 
last 12 months proven the fal- 
lacy of this contention, one shop alone 
already having no less than 55 in use. 


have 


In this plant the output per floor has 
been more than 
losses, contrasted 


doubled, and _ the 
with previous 
ods, have been reduced. As a result 
of this and other successes, stove plate 
molding methods will undoubtedly 
undergo a revolutionary change inthe 
next few Among the stove 
founders the molding machine builders 
have found an almost virgin field and 


meth- 


years. 


they are taking advantage of present 
trade conditions and are introducing 
their tools in many shops. In other 
branches of the foundry industry there 
is also apparent a marked realization 
of the that can be 
effected by improved molding meti- 


many economies 
ods. With lower prices prevailing for 


castings, the founder will naturally 
cast about to reduce his costs and the 
item of molding receives first consid- 
eration on account of the 


expense involved. 


labor and 
Steel foundries re- 
duplicate 
railroads can_ effect 
great economies by the use of mold- 


ceiving large tonnages of 


work from the 


ing machines, and several large orders 
for tools of the stripping plate type 
for making bolsters and 


other large 


castings have been placed. 
The molding machine is relatively as 
important to the foundry as the latest 
improved machine tool is to the ma- 
chine The mounting 
patterns can be reduced to the mini- 
mum by the use of machines adapted 
for jobbing work, and this expenditure 


duplicate 


recently 
cost of 


shop. 


is insignificant on work 


where the first outlay can be spread 
Steel 
made 
a practice of improving their plants 
and equipment during periods of de- 


over a large number of castings. 


manufacturers have religiously 
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pression, to more successfully co: 
pete while prices are low and to 
prepared for an_ increased dema 
when the reaction occurs. Foundr 
men can well afford to pursue t! 
policy, and while operating below n 
mal capacity, experiments can be made 
that could not be undertaken during 
periods of activity. Nor are the molil- 
ing machine makers the only builid- 
ers of foundry equipment experienci 
a relatively heavy demand for th 
appliances. For handling metal in 
small shops many overhead trolleys 
are being installed, and electric tray- 
elers are replacing hand-power cranes 
in many foundries. 


S 


. 
g 
Ir 


Notwithstanding the ef- 


forts that are being 
Trade made to control pig iron 
Outlook prices, values have again 
declined during the last 
30 days. No. 2 foundry iron has been 


sold on a basis below $12, Birming- 
ham, and one northern furnace has 
shaded $15 for No. 2. This quotation 
practically represented cost on_ the 
present basis at which ore is held, 
although none has been sold on. this 
schedule by the 
year’s delivery. 
lake ports 


producers for this 
Shipments to lower 
will be curtailed, as the 
stock hand is 
meet the furnace requirements oper- 
ating at capacity, until September. 
Foundry trade conditions have shown 
only a slight improvement, but jobbing 
shops report the receipt of 
repair work than at any time in the 
last six months. The railroads, how- 
ever, continue their curtailment  polli- 
cies and the steel and malleable inter- 
ests continue to operate far below 
their normal capacities. The decline 
in prices is out of proportion with the 
reduction in metal, consumers  seek- 
ing not only the benefits of the reduc- 
tion in iron but other alleged advan- 
tages as well. The pattern shops are 
receiving more work than at any time 
during the last few months, and this 
is considered a forerunner of im- 
proved foundry trade conditions. 


now on sufficient to 


more 


Present indications point 


The to a record-breaking at- 
Toronto tendance at the foun- 
Convention drymen’sconvention 


which will be held i 
June. Manufacturers of 
equipment are 
paring to make more elaborate ex/ib- 
its than at Philadelphia, and many 
new labor-saving devices will recive 
their initial introduction to the trade 
at this time. The facilities that. will 
be provided for the 


Toronto in 


foundry already pre- 


exposition will 
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ve unequalled and the _ business 
etings, which will be held in a sep- 
te auditorium, can be carried on 
hout interruption from the noise of 
rating machinery. It is needless to 
te that all foundry Canada will be 
re and true Canadian hospitality 
| prevail. The provisional program 
lined, foreshadows the greatest 
hering in the history of the Amer- 
1 Foundrymen’s Association and 
‘| organizations. Foundrymen, who 
year sent their foremen to attend 
the Philadelphia meeting, are prepar- 
ing to increase their representation 
by the addition of several ambitious 
molders and apprentices. The benefits 
that can be derived by these opera- 
tives at these gatherings are insignifi- 
cant when compared with the educa- 
tional advantages afforded. At _ the 
business meetings more discussion will 
be invited and to provide ample time 
for this feature the number of papers 
that will be read will not be as great 
as at previous gatherings. At many 
of the former meetings, so much time 
was devoted to lengthy papers that 
of the foundrymen were given 
opportunities of expressing themselves. 
This experiment will undoubtedly re- 
sult in the development of discussion 
along practical lines and the experi- 
ences of others will prove of the ut- 
most value to every delegate who 
makes the trip to the Queen City of 
North. 


TRADE NOTES. 

The recent increase of tthe capital 

of the E. H. Mumford Co., 
Philadelphia, manufacturer of molding 
machines, is to provide for the pur- 
I of the American rights to the 
patents of the French machine, manu- 
factured by Ph. Bonvillain & E. Ron- 
er Paris, France. 
| Ralph Molding Device Co. has 
been incorporated at Buffalo, N. Y., 
with $100,000 capital to manufacture 
molling machines. A plant will be 

n Buffalo. Malsby Kimball, E. 
C. Schafer, Clifford E. Branch and B. 
Kerr, Buffalo, are the directors, and 
t] ‘mpany’s offices are located at 
llicott square for the present. 
Cliche table of Ph. Bonvillain 
& Ronceray, Paris, France, by 
metal patterns in perfect match 
ited from loose patterns for 
run orders on split pattern vi- 
machines, squeezers, or on the 
in from 30 to 90 minutes, is 
d in a circular issued by the 
Mumford Co., Philadelphia. 
. Bristol Co., Waterbury, Conn., 
ssed under the control of Prof. 
Bristol, whose inventions this 


\\ nN 
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company has been manufacturing since 
it was organized in 1899. Prof. Bris- 
tol assumed active charge of the man- 
agement of the business March 28, and 
now owns the major:ty interest. The 
business, wh'ch has been carried on 
under the personal name of Wm. H. 
Bristol in New York, has been com- 
bined with the Bristol Co. The Bris- 
tol Co. was organized in 1889 under 
the name of Bristol’s Mfg. Co., but 
two years ago, Wm. H. Bristol with- 
drew from the presidency and since 
that time has developed electric pyro- 
meters and other recording instru- 
ments, which have come into wide use. 


FRANK H. CHAMBERLIN 


The S. Obermayer Co., Cincinnati, 
manufacturer of foundry supplies, has 
opened a warehouse at 1604 North 
Broadway, St. Louis, with C. M. Bar- 
ker in charge. Mr. Barker has been a 
representative of the Obermayer Co. 
for a number of years, with offices 
in the Roe building. On account of 
the ever increasing demand for its 
products, the company has found it 
necessary ‘to carry a large stock of 
foundry facings and supplies to meet 
the immediate requirements of found- 
ries in and adjacent to St. Louis. The 
S. Obermayer Co. now has offices 
and warehouses in the following cities: 
Cincinnati, Chicago, Pittsburg, Phila- 
delphia, Cleveland, Denver, Kansas 
City, Milwaukee, Troy, N. Y., and St. 
Louis. 

The Millers’ Products Co., Thirty-ninth 
and Wallace streets, Chicago, is offering 
to the foundry trade a new core com- 





147 


pound called Black Diamond. With this 
core compound gangway sand can be 
used in the proportions of 30 to 40 parts 
of sand to one part of compound. It 
makes a very strong core that can be 
handled without breaking, and it is 
claimed that the cores will not swell, 
crack, blow nor buckle, that they will not 
absorb moisture and that they make very 
little gas or smoke, and leave the castings 
smooth. The cores remain the same size 
in baking, and are readily released from 
the casting. The compound can also be 
used in facing sand. 


PERSONAL. 


Alexander E. Outerbridge Jr., of 
William Sellers & Co., Inc., Philadel- 
phia, has recently returned from the 
south where he recuperated from a 
critical illness. 

D. Ralph Day, secretary of the 
Northwestern Malleable Iron Co., 
Milwaukee, has resigned to accept a 
position as manager of the Moline, 
Ill., plant of the Union Iron Co. 

Buckner A. Wallingford, junior 
partner in ‘the pig iron firm of Walter- 
Wallingford & Co., Cincinnati, has 
taken charge of the Pittsburg office 
of that concern. 

E. E. Keller, who was connected 
with Westinghouse interests for more 
than 20 years, and who for the past 
14 years was vice pres‘dent of the 
Westinghouse Machine Co., Pittsburg, 
has severed his connection with the 
management of that concern. 

S. W. Spear has resigned as vice 
president and general manager of the 
Elmwood Castings Co., Cincinnati. 

Lester C. Riddle, assistant secretary 
and general sales manager of the 
West Virginia Malleable Iron Co, 
Point Pleasant, W. Va., has resigned. 

James E. Evans, Chicago city sales- 
man of the S. Obermayer Co., for the 
past 15 years, has been elected alder- 
man of the 13th ward and recently 
took his seat in the Chicago city 
council. 


OBITUARY. 


Frank H. Chamberlin, president and 
general manager of the J. D. Smith 
Foundry Supply Co., Cleveland, died 
April 10 from meningitis, after three 
weeks’ illness. Mr. Chamberlin was 
born in Cleveland, July 29, 1870, and 
graduated from Case School of Applied 
Science in 1892. His first business 
connection was with the Var‘ety Iron 
Works, of which the Cleveland Facing 
Mill was then a part. After two years, 
Mr. Chamberlin became proprietor of 
the Cleveland Facing Mill, which, six 
years later, was consolidated with the 
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J. D. Smith Foundry Supply Co., of 
Cincinnati, whose plant had been de- 
stroyed by fire. The new company ex- 
panded rapidly and added an engineer- 
ing department. 
made to the plant during the past two 


Large additions were 


years. Mr. Chamberlin was a member of 
the chamber of commerce, builders’ ex- 
change, University Club and the Phi 
Kappa Psi fraternity. He leaves a 
widow and two sons 

A few days after the 10th annual 
convention of the National Metal 
Trades Association assembled in New 


York and, with enthusiasm, re-elected 


him an honorary member of its ad- 
ministrative council, W. H. Pfahler 
died at Pasadena, Cal. There, sur- 


rounded only by a few of the imme- 


diate members of his family, he 
passed away March 29 

He was born at 
March 26, 1842, and 
Millersville 


Pa. 


ra, 
educated at 
School, Mil- 
engaged the tin 


Columbia, 
Was 
Normal 
He 


the 


lersville, in 





W. H. 


PFAHLER 


and stove business with his father at 
Columbia and in 1861, at the age of 
19 years, enlisted in the 45th regiment 
of Pennsylvania Volunteers. He 
served through the war and was mus- 
tered out with the title of brevet 
major. He then opened a hardware 
store at Columbia under the style of 
Pfahler & Herr, afterwards purchas 
ing the interest of his partner. He 
continued in this business until he 


accepted the position of general man- 
ager of the Keeley Stove Co., Royers- 
Pa., to 
Columbia. accepted the 
position of superintendent of the Ab- 
Cox Stove Co. Philadelphia, 
afterward becoming its treasurer, from 
which position he retired in 1905, but 
still a 
at the time of his deat 
Model Co. 


ford, subsequently removed 


In 1886 he 


ram of 


re 
was director of the 


company 
1906 the 


formed, 


h. In 
Heating 


was to 
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take over the house heating boiler 
business of the Abram Cox Stove 
Co., and he was made its treasurer. 


At the time of his death he was pres- 
ident of that company and also pres- 
ident of the Reading Radiator, Co. 


He was a member of the Union 
League of Philadelphia, honorary 
member of the adm‘nistrative council 
of the National Founders’ Associ- 
ation, honorary member. of the 
administrative council of the Na- 
tional Metal Trades Association, 
served on tthe’ original executive 
committee of ‘the National Civic Fed- 
eration, was a director of the City 


Trust Co. of Philadelphia and a mem- 
of the Loyal Legion. Although 
not actively identified with the man- 
agement of the Stove Founders’ Na- 
tional Defense Association, Mr. 
Pfahler .was a careful observer of its 
work, and in that way became deeply 
interested in the settlement by concil- 
iation of arising from the 
relations of employers and molders. 
Shortly after the organization of the 
American Foundrymen’s’ Association 
1896, he came to 
the conclusion that‘the time was ripe 
for introducing in-“the general foundry 
trades the had been 
adopted by the stove founders in set- 
tling labor troubles ‘and seized the 
opportunity afforded by a meeting of 
western 


ber 


questions 


at Philadelphia in 


methods -:which 


foundrymen in Cincinnati in 
October, 1897, to present his views. 


The proposition was not deemed one 


which could be taken up by the 
American Foundrymen’s Association, 
but a new organization was formed 
to handle labor questions under the 


name of the National 
ciation. Of new organization 
Mr. Pfahler the first president, 
and took a prom‘nent part in its af- 
fairs He 
of 


Founders’ Asso- 
this 
was 
for a number of years. also 
in the 
Metal 

purpose 
the 
machinist 


of 


assisted 
National 
for the 
ideas 

the 
student 


organization the 
Association, 


of inculcating 


Trades 
his 
of 
He 
and a 
that 
carries 


in minds employers in 


trade. was a close 


economics forcible 


speaker, possessing personal 


magnetism which conviction. 


Few men have so 


the 
He 


and one son, 


impressed their 
personality on 
Mr. Pfahler. 
one daughter the latter 
being A. E. Pfahler, treasurer of the 
Model Heating Co. 


A. L. Boughton, secretary of the 
Standard Sand & Machine Co., Cleve 


foundry trade 


as 


leaves a_ widow, 


land, died April 12 at his home in 
that city, aged 37 years. About six 
weeks ago, Mr. Boughton — suffered 
from a severe attack of pneumonia, 


which later developed into an abscess 
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of the left lung. He was born ‘yn 
Copeley township, Summit coun 
Ohio, and in 1901 came to Clevela: 
where, together with his brother aid 
his father, he established the Sta: 
ard Sand & Machine Co. for the m 
ufacture of sand elevating and c¢ 
veying machinery. Mr. Boughton wis 
well known in the foundry trade, aid 
to his skill is largely due the rapid 
development of the machinery maiu 
factured by this concern. 


’ 








The Killing Molding Machine (o., 
Davenport, JIowa, manufacturer of 
molding machines, flasks and steel 
jackets, has sold to E. Killing its 
stock, patents and book accounts. Mr 
Killing recently purchased the p/ant 
of the Simplex Washing Machine Co., 
at West Davenport, and the molding 
machine works will be removed to that 
The new plant be 
known by the firm name of E. Kill 
ing’s Molding Machine Works. 


location. will 





A. L. BouGcHTon 


The G. M. Yost Mfg. Co., manufac 


turer of vises, Mechanicsburg, Pa, 
has completed a modern plant 
Meadville, Pa., where the main offices 


e } ann 
of the company are now located, and 


i 
De 


where all correspondence should 
addressed. 


MISSISSIPPI VALLEY FOREMEN 


ORGANIZE. 

A local branch of the Associated 
Foundrymen has been organized by th 
foundrymen located in Moline, Da 
venport, and Rock Island, and «t the 
meeting recently held, James I Web! 


was elected president and [ierman 
Becker, secretary. The next meeting 
will be held at the Harper 0us¢, 


Rock Island, and monthly meetings 
are to be held in the three cities, 
ternately. Ten foremen have a’read) 
been enrolled and it is probab! 


a ‘ ; 3 ae 
the membership will be increased to + 


that 



































FOUNDRY & PATTERN SHOP EQUIPMENT 


Pattern Shop Lathe—Portable Oil Burner—Over- 
head Trolley System—Berkshire Improved Molding 
Machine—Continuous Tumbling Mill—Skim Gate 


HE patternmakers’ lathe shown in the 
fi accompanying illustration, built by 
the American Wood Working Ma- 
chinery Co., Rochester, N. Y., is designed 
for rapid operation, and in its construc- 
tion every effort has been made to 
maintain the quality of the most mod- 
ern iron working machine tools. The 
frome is heavy and rigid, the two 
cored columns having wide flanges 
which prevent vibration. 
tlie bed are wide and the slide for the 
carriage is placed on the side of the 
bed below the surface and will not in- 
terfere with any of the tools resting 
on the bed. The head block has been 
built very heavy and carries a strong 
hollow spindle which operates in side 
clamping, self oiling boxes. .The head 
block may be swiveled five degrees 
either way from the center line. The 
cast iron pulley is machined both in- 
side and outside and has a groove next 
to the flange on each step to prevent 
interference and consequent damage to 
he belt. The spindle has a %-inch 
hele running through it to facilitate 


The ways on 


fice plate work. An_ end_= step 


or thrust bearing is provided 
for the spindle, so arranged with 
brenze thrust washers, set screw 
and check nut as to rigidly take up any 
end play. It is interchangeable and 
can be placed at either end of the head 
biock. 

The tail block is the open type to 
permit the cutting tools to be brought 
close to the centers without interfer- 
ence. The spindle is bored and ream- 
ed for centers having 1%4-inch taper in 
12 inches. The largest diameter 
of the hole is 1% inches’ which 
is the same as the head _ block 
and insures a large and rigid center. 
The carriage can be operated either by 
hand or power feed in either direction. 
It has a 22-inch bearingonthe front 
side of the bed, is securely gibbed and 
has a transverse thrust bearing between 
the apron and the lower side of the 
bed. The automatic feeding mechan- 
ism for the carriage is self contained 
in the apron and consists of a train 
of metal gears driven by a worm and 
a worm wheel, which are driven by a 
longitudinal feed shaft. This in turn 


is driven from a sub-counter-shaft 
eontained inside the base, which is 
driven by a belt from the head block 
spindle. 

There are two changes of feed, 1/16 
and %-inch per revolution of the sp:n- 
dle. This speed can be doubled by rev- 
ersing the cones on the feed shaft. A 
cross line screw for moving the turret 
has a micrometer adjustment. The 
cross slide is neatly fitted and strongly 
gibbed to the carriage, and has an ex- 
tra long traverse for turning duplicate 
parts. The turret plate is graduated in 
degrees so that the compound rest can 
be instantly set to any desired angle. 
This lathe is built in three sizes, 20 
inch, 26-inch and 32-inch swing. For 
the 20-inch machine, beds are furnished 
10 feet long, while for the 26-inch and 
32-inch machines, the beds are 12 feet. 


THE PORTABLE OIL BURNER 
IN THE FOUNDRY. 

Two convenient applications of the 

portable oil burner to foundry work 

are shown in the accompanying illus 
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PATTERN SHOP LATHE BUILT BY THE AMERICAN Woop WorKING MACHINERY Co. 














Fic. 1—Hauck BuRNER USED FOR LADLE HEATING 


trations. In Fig. 1 the Hauck burner 
is employed in ladle heating and in 
Fig. 2 in skin-drying molds, but it is 


equally well adapted for brazing, 


where a high temperature is provided 
for hardening, anneal- 
the 


for, as well as 
ing, 
softer metals, heating castings, 


bending, expanding, melting 


firing 
coke in small 


cupolas and a variety 


of other purposes. It is also designed 
fuel 
construction 


kerosene 
the 
such as to 


for lighting. Either or 


be used and 


burner is 


oil 
of 
complete combustion, with the obvious 
of 


or 


can 
the insure 


results maximum no 
oil. 


The oil is placed in a tank under pres- 


temperature, 


smoke odor and no waste of 


sure of from 15 to 100 pounds per 


square inch. From this a line of 


tubing conveys the oil to the burner, 
where it is formed into a heavy gas 
which burns with a strong blue flame, 
giving an intense heat. A hand pump 
is provided for charging the tank and 
securing where this is 


air pressure 


necessary. For skin-drying molds and 


G. & W. 
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OVERHEAD TROLLEY 


similar work a high temperature is 
not required and only a light pressure 
is sufficient. This burner is made by 
the Hauck Mfg. Co., 36 


street, Brooklyn, N. Y. 


Rapelyea 


A BALL TROLLEY SYSTEM. 

An overhead trolley system in which 
the trolley runs on balls instead of wheels 
is being introduced to the foundry trade 
by the patentees, the G. & W. Mfg. Co., 
26 Cortlandt New York City. 
Among the advantages for 
this system is the ease with which it can 


street, 


enumerated 


be erected, and does not require the drill- 
ing of holes, the work consisting merely 
of securing the lag or machine bolts in 
the overhead supports and the fitting of 
the clamps around the bolt head and the 
head of the rail. By bolting these clamps 
firmly together, the joints between the 
rails are given a perfect, non-slipping 
juncture over which the trolley will travel 
smoothly. The two sides of the trolley 


open considerably toward the top, there- 


» 


<EeNT ED AUG. \ 


SYSTEM 


Fic. 2—HAvuck BURNER SKIN-DRYING MOoLps 


by giving room to pass the slight obstruc 
tion of the clamps without difficulty, and 
the same plan is followed with the ordin 
ary wheel trolley, which can be used in 
place of the ball trolley shown in the il 
lustration. Switches and turntables can 
be supplied with this system. 


THE IMPROVED BERKSHIRE 
MOLDING MACHINE. 
The+operation of the molding ma 
built by the Mfg 
Cleveland, has simplified 


chine, Berksh're 
Co., 
and the producing capacity increased 


by 


been 
numerous improvements recenily 
made. This machine has been on the 
market for several years and has given 


both 


put and the class of molds produced 


eminent satisfaction as to out 

For starting and stopping the mold 
ing operation a foot lever has been at 
tached, shown in Figs. 1 and 2, and in 
detail in Fig. 3. This replaces the hand 
lever which engaged a clutch in the 
driving wheel. When the foot lever is 
depressed it releases a 


catch and per 


mits the shaft to make one complete 
making ‘one-half 
of the foot 
not compelled 


thereby 
By the 
the operator is 
to leave the front of his machine and 


revolution, 
the 
lever, 


mold. use 


considerable time is gained by this ar 
rangement. 

For lifting the flask pins a 
matic 


pneu 
been attached as 
The 
ling this device is thrown to the lef 
by the operator’s knee when the ma 
In the 


lever was 


device has 


shown in Fig. 3. lever control 


chine is placed in operation. 


earlier machines a hand 


used to release the flask pins whic! 


would ‘drop as the machine carried 
back ‘the flasks. 

In the improved machine the vibr: 
tor is connected to the pattern plat 
is located in 


from 


an the ma 


jets 


by arm and 


chine away the gas use 
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heating the pattern plates. The 
brator also is given an oscillating 
tion which is more effective than 
longitudinal movement heretofore 





pplied. The operat'on of the vibra- 
tor begins when the flask starts under 
e sand hopper and its period of 
eration is controlled by a cam on 
auxiliary shaft. Increasing ‘the 

me of the vibrator operation results 
jarring down the sand more effec- 
ively into all the pockets of the pat- 
rns. The vibrator continues to oper- 

» until the pattern is lifted from the 
ittern plate. The time of vibration 
regulated ‘by the cam and it can be 

- ipped when the mold just clears 
plate or continued until the flask 

s been raised to its full height. The 
ght of the lift can be varied up to 
nches. The speed of raising the 


sk is controlled ‘by a vatve so that 
can be lifted rapidly or slowly arc- 
rding to the nature of the work. 
air cylinder can also be used for 
wing the patterns down through 
stripping plate if necessary. 
Inasmuch as gas jets are used for 
ting the pattern plate an asbestos 
ron has been introduced for pro- 
ting the operating parts when the 
tn plate is underneath the sand 
yer as shown in Fig. 1. The 
tain which is made of wire cloth 
asbestos is carried on a steel 
actuated by a spring similar to 
used in a window shade. 
\nother feature is the postive stop 
*h centers the flask under the ram- 
g head. This effectively prevents 
ramming of the sprue out of 
e. The clutch pulley on the shaft 
merely intended as an emergency 


Fic. 1—IMPpROVED BERKSHIRE MOLDING MACHINE 


device to stop the machine. All of 
the operating parts have been bushed 
so that wear can be taken up. The 
method of sand feeding and ramming 
remains unchanged. 

The pin holes of the flasks furnished 
with the machine are drilled to allow 
for the expansion of the pattern plate 
which is heated, as heretofore noted, 
thus insuring an accurate fit under op- 


erating conditions. 

























Fic, 2—PATTERN PLATE UNDER SAND HOPPER 


A NEW VERTICAL PUMP. 


To meet the constantly growing demand 
for an inexpensive vertical steam pump, 
of small and moderate size, adaptable to 
boiler feeding and general service, the 
Blake & Knowles Steam Pump Works, 
New York, has just perfected a new de- 
sign for a vertical, duplex pump, which 
meets these conditions. It is especially 
adapted for service where compactness 
and strength are of prime importance. 
The pump cylinders are of the piston 
pattern and are fitted with substantial 





Fic. 3—Foor Lever AND PNEUMATIC FLASK PIN RAIsING DEVICE, BERKSHIRE 
MoLpING MACHINE 
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LARGE CONTINUOUS TUMBLING MILL BUILT BY THE W. W. Sry Mee. Co. 


brass linings. The pump pistons are very 
deep and are packed with fibrous packing 
suited for hot or cold water. The steam 
cylinders are of the regular duplex pat- 
tern and are similar in design to those 
which are used with the horizontal Blake- 
Knowles special duplex pumps. The cast 
iron cradle or center piece which ties 
the steam and water ends, is extremely 
rigid and is an improvement over the or- 
dinary tie bar construction, as it permits 
no possibility of the cylinders getting out 
of alignment. The cylinders are fitted 
with brackets for bolting to a bulkhead or 
wall, although if preferred, a_ special 
base is fitted for placing the pump direct- 
ly on the engine room floor. The pumps 
are suited for a working pressure of 200 
pounds per square inch. A bulletin pub- 
lished by the manufacturer contains a 
table of sizes and dimensions of this 
new type of pump. 


A LARGE CONTINUOUS TUM- 
BLING MILL. 


A large continuous tumbling mill, 36 
feet long, and 28 inches in diameter, 
built by the W. W. Sly Mfg. Co., 
Cleveland, is shown in the accompany- 
ing illustration. The outlet of the 
barrel, provided with a door which 
can be adjusted at any angle to regu- 
late the discharge of tthe castings, is 
shown at the right, some sections re- 
quiring a greater time to clean than 
others. The castings are charged at 
the opposite end of the barrel, and 
the desired incline is secured by two 
jacks which elevate the entire ma- 


The exhaust hood has been 
placed near the front end where the 
castings receive the first cleaning as 
it has been found that the largest 
amount of dust accumulates at this 
end. The barrel is of steel plate 
construction, 1 inch thick, and six 
staggered ribs are riveted to the in- 
side of the barrel throughout its en- 
tire length to prevent the sliding of 
the castings. The frame is very 
rigid, being built of heavy structural 
steel members. The mill is belt 
driven, and in addition to the spur 


chine. 
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ELectric GLUE PoT FOR PATTERNMAKERS 
gears on the barrel, two welded tires 
are provided which rest on roller 
bearings. 


AN ELECTRIC GLUE POT. 

The electric glue pot recently placed 
on the market by the General Electric 
Co., Schenectady, N. Y., embodies a 


new and interesting feature of design, 
which is found only in electric glue 
pots «of this style, namely, the elim 
ination of the water jacket. 


The water jacket is a necessary fea 
ture of the ordinary glue pot, inas 
much as this water bath serves not 
only to distribute the heat evenly to 
all parts of the glue, but also pre- 
vents it from becoming overheated 
While necessary, it is also the cause 
of so much trouble as to render the 
ordinary, and the earlier types of 
glue pots practically inoperative, when 
viewed from the standpoint of econ- 
omy and satisfaction. 


The elimination of the water jacket 
has been made possible by the adop- 
tion of a casting of pure aluminum 
which forms the glue pot proper. The 
high conductivity for heat together 
with proper design of heating unit and 
proportioning of radiating surface, 
combine to keep the glue at the proper 
temperature, although the maximum 
temperature of the exterior and bot- 
tom of the pot never exceeds 180 de 
grees Fahr. 


The heating element is of the we'!! 
known cartridge type, and possesses 
the characteristic features of simplicity, 
renewability and long life. 

It has been found that a saving in 
electricity of as much as 50 per cent 
in the smaller sizes has resulted |! 
the omission of the water jacket. 

The practical efficiency of the Ge 
eral Electric glue pot renders it pa! 
ticularly valuable to carpenters, pat 
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tern makers, etc. A two-quart glue 
pot is shown in the accompanying illus- 
tration. 


LADWIG SKIM GATE. 


To insure clean castings and prevent 
the slig from entering the molds while 
pouring, the skim gate shown in the ac- 
-companying illustrations has been devised. 
Fig. 1 shows the location and position of 
the gate in the flask. Two small outlet 
zates for taking iron from the pure metal 
chamber are represented by the small 
squares underneath the core. The re- 
ceptacle to catch the dirt or scoria in the 
iron is shown in Fig. 2, and in Fig. 3 is 
shown the screen that the metal passes 
through before entering the mold. Fig. 4 
shows the device adapted for snap flask 
work in position on top of the cope, and 
it can be used either in the center or 
corner of the flask, using the round gate. 
This gate can be adjusted for any depth 
of snap flask cope by sliding the block 
either upwards or downwards in the 
round gate. Plan and section of the core 
are shown in Fig. 5, and Fig. 6 shows the 
gate and core in position before the metal 
is poured. It is claimed that the cost 
of these gates is no greater than the 
labor cost of ‘cutting them with molders’ 
tocls. ’ 

Shop license for the use of this gate 
can be had from Joseph Harrison, 318 
Walker street, Milwaukee. Small gates 
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furnished, will cast 175 pounds of metal, 
large gates 1,200 pounds and round gates 


150 pounds. These gates can be made in 
ny shop. 

The Quincy, Manchester, Sargent 
‘o., New York, announces that in 


rder to devote more attention to its 
ietal sawing machines, cranes and 
ists, it has decided to discontinue 
he manufacture of pneumatic 
‘ression riveters. The entire line has 
een disposed of to the Hanna En- 
vineering Works, Chicago. This con- 
ern will furnish repair parts for riv- 


com- 


ters now in use. 

The Curtis & Co. Mfg. Co., St. 
ouls, manufacturer of pneumatic ma- 
hinery and cranes, has opened an of- 
ce in the Terminal building, New 
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York, with A. L. Hoerman in charge. 

The plant of the Stockham Mfg. 
Co., Piqua, O., manufacturer. of 
foundry machinery, has been pur- 


chased by D. E. Hunter and Daniel 
W. Iddings, of Dayton, O. Mr. 
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describes Ferroinclave, which is the trade 
name of a corrugated sheet steel of special 
shape. It is used principally in the con- 
struction of fire-resisting roofing, siding, floor- 
ing, ete., for factory buildings, power plants 
and structures for industrial purposes. After 
it is secured in place it is coated on both sides 











Fic. 4—Sxim GATE For Snar Fics, 5 AND 6—GATE AND Core IN PosITION BEFORE 


FLASK WorK 


Hunter has been elected president. 

The Reed Magnetic Separator de- 
scribed in the April issue of THE 
Founpry is manufactured by R. Par- 
sons & Co., Twenty-third and Hamil- 


ton streets, Philadelphia, Pa. 


TRADE PUBLICATIONS. 
MOLDING SANDS.—A booklet entitled ‘A 
Treatise on Molding Sand” has been issued by 
H. S. Vrooman, Eighteenth place and Sanga- 


























Fic. 2—DEVICE IN Fic. 3—THE 
POSITION SCREEN 


mon street, Chicago. It contains much useful 
information regarding molding sands and gives 
an analysis of the various grades used daily in 
both gray iron and brass foundries. 


ALLOYS.—A _ .60-page pamphlet describing 
electric furnace alloys has been issued by Geo. 
G. Blackwell Sons & Co., Ltd., Liverpool, 
England. Analyses of practically all of the 
alloys used in the iron and steel trades are 
given in this booklet, and their uses are care- 
fully explained. As a reference work the cata- 
log should prove invaluable to every foundry- 
man, inasmuch as this work is probably the 
first compilation of the various alloys in use 
at the present time. In addition to the alloys, 
this concern also manufactures bauxite, mag- 
nesite, chrome fire brick, as well as chrome 
and manganese ore. The alloys for the brass 
founder manufactured by Geo. C. Blackwell 
Sons & Co. include silicon-copper, , manganese 


copper, manganese zinc, magnesium copper, 
ferro-nickel, etc. 
FERROINCLAVE.—The Brown Hoisting 


Machinery Co., Cleveland, in a 36-page catalog, 


THE METAL IS POURED 


with Portland cement mortar and becomes what 
is generally termed a reinforced concrete con- 
struction. The catalog is handsomely _illus- 
trated and methods of applying the steel are 
graphically shown. 


CORE MACHINES.—The Diamond Clamp 
& Flask Co., Richmond, Ind., has issued a 20- 
page catalog, which is devoted to a description 
of the Gartside diamond automatic and plunger 
type core machines, as well as a full line of 
snap flasks, clamps and galvanized iron and 
steel slip boxes made by this concern. The 
automatic power core machine was described 
in the February issue of THe Founpry. The 
line of snap flasks shown is very complete. 


MELTING AND REFINING FURNACES. 
—A handsomely illustrated 80-page catalog, de- 
scribing the Schwartz melting and refining fur- 
nace has been issued by the Hawley Down 
Draft Furnace Co., Chicago. These furnaces 
are designed for use by melters and refiners 
of brass, copper, bronze, aluminum, gray iron, 
malleable iron and steel. Crude and fuel oil 
or gas is used for fuel. The furnace is built 
in sizes ranging from 100 to 20,000 pounds per 
heat. The catalog contains many illustrations 
of furnace brass 
foundries, but iron and steel foundries as well. 
The information for brass foundrymen con- 
tained in this work should prove invaluable, 
inasmuch as it contains mixtures for various 
alloys used almost daily. The manufacture of 
steel in this furnace is also described in de- 
tail and many testimonial letters from _ satis- 
fied users have been reproduced. The Haw- 
ley down draft system of smokeless combus- 
tion is also described and many illustrations 
of the application of this furnace are given. 


CRANES.—A 44-page catalog describing 
electric traveling cranes from one to 100 tons 
capacity, hand-power traveling cranes from one 
to 50 tons capacity, ore and coal handling ma- 
chinery, has been issued by the Cleveland 
Crane & Car Co., Wickliffe, near Cleveland. 
In preparing the catalog no effort was made 
to show al] the different cranes built by this 
concern during the past 12 years, but rather 
to illustrate the various types, together with 
those improvements and advances that have re- 
cently been made in the construction of hoist- 
ing machinery. The catalog is handsomely il- 
lustrated with views of cranes in use in var- 
ious industrial establishments. 


installations, not only in 


































































The Worcester Steel Foundry Co. has leased 
the plant at Millbury, Mass., to Eugene Ed- 
wards, Boston. Mr. Edwards already operates 
the steel foundry at the New England Steel 
Castings Co., Hyde Park, Mass. Both plants 
manufacture crucible steel but they 
will be operated separately as heretofore. 


& Machine Co., 
has been organized with a 
and will erect a jobbing 


castings, 


The Waxahachie 
Waxahachie, Tex., 
capital of $10,000, 


Foundry 


foundry. Those interested in the new enter- 
prise are: J. T. Andrews, W. A. Baird, E. 
W. Rice and E. L. Pierson. 

Articles of incorporation have been taken 


out by the Bergstrom Stove Co., Neenah, Wis. 
This concern has operated a stove foundry at 


this place for many years. The incorporators 


are: George O., C. H. and J. W. Bergstrom. 

The Guion Stove & Mfg. Co., Guion, Ark., 
has been incorporated with $10,000 capital, 
and will operate a stove foundry, The incor- 
porators are: F. L. Staffell, J. H. Kitchens 
and J. M. Woods. 


The Southern Foundry Co., Owensboro, Ky., 
has increased its capital $40,000 
to $85,000. 


The Osborn Engineering Co., Cleveland, has 
awarded contracts for the foundry building of 
the Bay Co., Sandusky, O., 
to the following concerns: General contract, 
including building, to G. W. Doerzbach & 
Bro.; cupola, crane, hoist and tumbling barrels, 
to the Northern Engineering Works, 
generator, 
Co., Pittsburg; compressor, to the Bury 
pressor Co., Pa.; blower, 
other machinery, to the Central 
Supply Cc., Columbus. 


stock from 


View Foundry 


Detroit; 
Mfg. 
Com- 


to the Westinghouse Electric 


Erie, grinders and 


Foundry & 


The Manitowoc (‘Wis.) Foundry & Machine 


Co. has been incorporated by Michael W. 
Glenn and Samuel G. Smith, with a capital 
of $30,000. 

The receivership of the Westinghouse Ma- 
chine Co., Pittsburg, was terminated on March 
31. The property was turned back to the 
stockholders and the company will begin its 


fiscal year without debt, with cash in bank 
and with orders of sufficient volume to oper- 
ate its plant at about 75 per cent. 

The new plant of the Sheffield Stove Foun- 
dry Co., Chattanooga, Tenn., is rapidly near- 
ing completion, and when operating in full 
100 molders will be employed. 

The Advance Radiator Co., Syracuse, Ind., 
is transferring the equipment of its Warsaw, 


Ind., plant to Syracuse. 


The plant recently erected by the Sims-Kent 
Co., Dover, N. J., has 
purchased by the Lackawanna Steel 


Salem _ street, been 


Foundries 
and will be placed in operation shortly for the 


manufacture of gray iron, brass and bronze 


castings. The New York office of the company 
is at 74 Broadway. The officers of the new 
company are as_ follows: George Pierson, 
president; Henry E, Dixey, vice president; 


L. C. Hillard, second vice president and sales 
manager; J. H. Hurlbutt, 
Brooks, secretary; and Jas. W. Kent, manager. 


treasurer; J. D. 


The Royal Foundry & Machine Co., Canton, 
O., has been organized with a capital stock of 


$15,000 by Paul Browsky, W. J. Putnam, G. 


P. Browsky, Geo. F. Adel and A. P. Mouer. 
The Royersford Foundry & Machine Co., 
Royersford, Pa., has discontinued the manu- 


GENERAL INDUSTRIAL NOTES 


facture of cast iron pulleys, and will dispose 
of the equipment for their manufac- 
ture including molding machines, etc. 


The Iron Works, North Yakima, 
Wash., has completed plans for a large foundry. 
This concern already operates a machine shop, 


entire 


Yakima 


and with the foundry and new machinery or- 
dered the investment in this plant will aggre- 
gate $20,000. 


The United States Metal Recovery Co. has 
begun active work upon the construction of a 
plant at Frisco, near Ellwood City, Pa., for 
the treatment of rare metals, such as tungsten, 
vanadium, uranium, etc., for use among the 
steel industries. The plant will consist of 
the main building 85 feet by 150 feet, labora- 
tories covering an area of 50 feet by 100 feet, 


power house 50 feet by 50 feet, and office 
building 40 feet by 75 feet. The buildings 
will be of concrete construction, particularly 
designed to meet the requirements of the 
operations which will be conducted in them. 
It is also planned to erect a number of 
substantial homes for the employes of the 


company, 200 lots having been platted 
for this purpose. The work is now being ad- 
vanced on the smaller buildings of the plant. 
The processes of manufacture which the com- 
pany will use, are fully protected by patent, 
it is expected that research work in an 
advanced manner not before attempted in this 
country, will be carried on. The officers of the 
United States Metal Recovery Co. are as fol- 
President, Robert McKnight; vice presi- 
dent, Jean De Backer; secretary and treasurer, 
Walter S. Butler, Pittsburg. The company’s 
offices are in the Peoples Bank building, 
Pittsburg. 


over 


and 


lows: 


Kennedy’s foundry and the Baltimore Mal- 
leable Iron & Steel Castings Co., Baltimore, 
have been incorporated to continue the foun- 
dry business which has been conducted for a 
number of years by the late Patrick Kennedy, 
The business will be conducted on 
lines as in the past. 


The Litchfield Foundry & Machine Co., 
Litchfield, Ill., has purchased the entire equip- 
ment of the Aetna Foundry & Machine Co., 
Springfield, Ill., including drawings, patterns, 
ete., of their complete line of engines, sheaves, 
box car loaders, cages, fans and the 
mine equipment line of this concern. 


the same 


entire 





New Construction. 

The Coatesville Foundry & Machine Co., 
Coatesville, Pa., will erect a foundry and ma- 
chine shop for the manufacture of boiler 
fronts, grate bars and miscellaneous castings. 
The foundry will be 114 x 208 feet and the 
pattern shop 40 x 60 feet. A pattern storage 
building will also be erected. The company 
is now in the market for several 
five and ten tons capacity each, and the ques- 


cranes of 


also being con- 
The machine shop will be 114 x 208 
Considerable equipment 


tion of molding machines is 
sidered. 
feet. for the foundry 
has been purchased from the Whiting Foundry 
Co., Harvey, IIl., 


Equipment including a 12- 


ton cupola. 


The American Foundry & Construction Co., 
Pittsburg, has plans 
improvements to its foundry, 
will more than double the output. 


construction for 
which 


under 
extensive 


The Nashville Foundry Co., Nashville, Tenn., 
with the 


erection of its buildings, including a foundry. 


recently organized, is proceeding 





The 
Louis, will erect a large addition to its plant 


American Car & Foundry Co., St. 
at Binghampton, Tenn., near 
cluding a large wheel foundry. 
tures will approximate $200,000. 


The Balderson Iron Co., Beloit, Wis., will 
erect a new foundry and will shortly be in the 
market for considerable equipment. 


Memphis, _in- 
The expendi- 


The Union Steel Casting Co., Pittsburg, has 
begun the erection of an extension, 45 x 180 
feet, to its finishing shop. A new pattern and 
pattern storage building has recently been com- 
pleted, practically doubling the capacity of this 
department, 


The Gifford-Wood Co., Hudson, N. Y., man- 
ufacturer of ice tools, will erect a foundry 
80 x 100 feet and a pattern shop 100 x 110 
feet. The company is now in the market for 
the equipment for these plants. 


James B. Clow & Sons, Chicago, will erect 
a large pipe foundry, including finishing de- 
partments and machine shops, at Coshocton, O., 
and will ultimately abandon its present plant 
at Newcomerstown, O. A site of 50 acres has 
been secured at Coshocton for the new plant, 
which will have about three times the capacity 
of the present works. The buildings include 
two large foundries, one 125 x 700 feet and 
the other 100 x 400 feet. The melting equip- 
ment will consist of six cupolas. The other 
buildings that will be erected include two large 
machine” shops, pattern shop, storage ware 
house ard a commodious office building. The 
buildings will be built throughout of reinforced 
concrete. It is estimated that $1,000,000 will 
be expended in the erection and equipment of 
the plant. 


The Keystone Steel 
Pa., is increasing its 
by the addition of 
This will increase the 
of steel castings daily. 


Castings Co., Avonmore, 
steel producing capacity 
an open-hearth furnace 
output to about 25 tons 


The John F. Byers Co., Ravenna, O., has 
recently completed a number of extensions to 
its plant, including a foundry 75 x 100 feet 
with a 6-ton cupola. 


Brass Foundries. 


The 
cently 


Comstock Brass Co., Cleveland, re 
incorporated with $10,000 capital, is 
erecting a brass foundry at 2539 East Seve: 
ty-ninth street. The foundry will be 40 x 115 
For the present 
gage in the jobbing brass 
The foundry equipment has been _ purchase 
from the J. D. Smith Foundry Supply Co., 
Cleveland. The officers are: C. W. 
president and treasurer; J. H. Shafner, secre 
tary; and M. J. Arth, superintendent. 


The Challenge Brass Co. is the firm nam 
of the new concern that will operate the bras 
foundry formerly conducted by the Nett 
& Kelsey Co., New Haven, Conn. Th 
new owners are: E. F. Millett and W. H 
Burt, who were formerly foremen in the em 
ploy of the Waterbury Mfg. Co., Waterbury 
Conn. The company will manufacture brass 
bronze and aluminum castings, as well as bal 
bitt and tight metals. 


feet. the company will en 


foundry business 


} 


Comstock 


ton 


To provide larger funds to handle its in 
creased volume of business the Standard 
Brass Works, Detroit, has increased its capita! 
from $5,000 to $30,000. 
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Interior Foundry View, Merrimac Iron Foundry, Lawrence, Mass. 


This modern foundry equipped with two Whiting Electric Traveling Cranes, 
Whiting Cupolas, Ladles, Tumblers, Trucks, Turntables, etc. 


CRANES AND CRANES 


We make them of every description 
and for every class of service. 


Illinois Steel Co. using 100 Whiting Cranes 


These were not all purchased at the same time. They constitute 
numerous REPEAT ORDERS and clearly prove the WORTH of 


WHITING CRANES 


Not the least important ingredient of Whiting Cranes is our ¢xjert- 
ence, which is practical and extends over a period of thirty years. 


MAY WE HAVE THAT INQUIRY? 
Get our complete Crane Catalog No. 45—The Recognized Crane Text Book. 


ENCINEERS _ DESIGNERS MANUFACTURERS 


WHITING FOUNDRY EQUIPMENT CO. 


HARVEY, ILL. (Chicago Suburb.) 


See our advertisement on Page 54. 
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CANADIAN 


PATENTS 
25% 


We pay all expenses and 
disbursements except 
Government fees 


Our Pamphlet for the 


THE INpusTRIAL Law LEAGUE. Inc 


170 Broadway, New York City, N. Y. 


Write to us. for preliminary 
opinions on all legal matters. 
No charge unless retained. 

Associates throughout Con- 
tinental Europe, Great Britain, 
the Colonies, South America 
and Canada enable us to investigate and prose- 
cute foreign interests with dispatch. 


Asking. 





and pinholes. 


31 BROADWAY 








ROYAL PHOSPHOR COPPER 


Two Qualities 10 or 15% Phosphorus Guaranteed 


@ This deoxidizer has been thoroughly tested and pro- 
nounced Al. 


@ The percentage of phosphorus contained is either 10% 


or 15%, no more, no less. 
position results will always be the same. 
No castings for the scrap heap. 
ROYAL MANGANESE COPPER 
ROYAL SILICON COPPER 
ROYAL FERRO SILICON 
ROYAL FERRO MANGANESE 


SOLE AGENT, R. F. LANG 


If applied to the same com- 
No blow holes 


and other alloys 


NEW YORK CITY 
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Electric, Pneumatic, Hydraulic 


CRANES AND HOISTS 


FOR 


IF TING 
IGHT 
OADS 


METAL SAWS 


ALL CAPACITIES 
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Pig Iron: 
Addy, Mathew, & Co., Cincinnati. 
Columbus Iron & Steel Co., 
Columbus. 
DeCamp Bros. & Yule, St. Louis. 
Domhoff & Joyce Co., Cincinnati. 
Goodrich, F. A., & Co., Detroit. 
McKeefrey & Co., Leetonia, O. 
Mohr, J. J., Philadelphia. 
Nash, Isham & Co., New York. 
Pickands, Brown & Co., Chicago. 
Pickands, Mather & Co., Cleveland. 
Pilling & Crane, Philadelphia. 
Rogers, Brown & Co., Cincinnati. 
Shepard, Chas. G., Buffalo. 
Stevens, F. B., Detroit. 
Superior Charcoal Iron Co., 
Grand Rapids, Mich. 
Thomas Furnace Co., Milwaukee. 
United Iron & Steel Co., Pittsburg. 
Walter-Wallingford & Co., 
Cincinnati and Pittsburg. 
Plumbago: 
Dixon Crucible Co., Jos., Jersey City. 
Gautier, J. H., & Co., Jersey City. 
Hill & Griffith Co., Cincinnati. 
McCormick Co., J. S., Pittsburg. 
McCullough-Dalzell Crucible Co., 
Pittsburg. 
Obermayer, S. Co., Cincinnati. 
Pettinos Bros., Bethlehem, Pa. 
Ross-Tacony Crucible Co., 
Philadelphia. 
Smith, J. D., Foundry Supply Co., 
Cleveland. 
Stevens, F. B., Detroit. 
Whitehead Bros. Co., 


New York, Providence, Buffalo. 


Polishers’ and Planers’ Supplies: 
Stevens, F. B., Detroit. 
Riddles: 
Adams Co., Dubuque, Ia. 
Sand: 
Brass Founders Supply Co., 
Newark, N. J. 


Newport Sand Bank Co., Newport, Ky. 


Hiaedrich, E. M., Philadelphia, Pa. 
Pangborn Company, Thomas W. 


New York. 


Standard Sand & Machine Co., 


Cleveland. 
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Stevens, F. B., Detroit. 
Van Wicklin, J. G., Elgin, Ill. 
Whitehead Bros. Co., 

New York, Providence, Buffalo. 


Sand Blast Machinery: 
Drucklieb, C., New York. 
Pangborn Company, Thomas W. 


New York. 


Paxson, J. W. Co., Philadelphia. 
Tilghman-Brooksbank Sand Blast 
Co., Philadelphia. 


Sand Mixing Machinery: 
Falls Rivet & Machine Co., 
Cuyahoga Falls, O. 
Mumford, E. H., Philadelphia. 
Pangborn Company, Thomas W. 
Inc., 


William & Co., 
Philadelphia. 


Standard Sand & Machine Co., 
Cleveland. 
Stockham Mfg. Co., Piqua, O. 


Sand Sifters: 
Deane Steam Pump Co., 
Holyoke, Mass. 
Herman Pneumatic Machine Co., 
Zelienople, Pa. 
Killing Molding Machine Co., 
Davenport, Ia. 
Standard Sand & Machine Co, 
Cleveland. 
U. S. Chaplet Supply Co., New York. 


Saws (Cold Cutting): 


Quincy, Manchester, Sargent Co., 
Plainfield, N. J. 
Tabor Mfg. Co., Philadelphia. 


Seacoal: 
Obermayer, S. Co., Cincinnati. 
Whitehead Brothers Co., 
New York, Providence, Buffalo. 


Separators (Magnetic): 
Dings Electro Magnetic Sep. Co., 
Milwaukee. 
Elm City Engineering Co., New Haven. 
Manning, Maxwell & Moore, Inc., 
New York. 
Pangborn Company, Thomas W. 


New York. 


Sellers, 


New York. 
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Shafting (Flexible): 
Stow Mfg. Co., Binghamton, N. Y. 


Shovels: 
Osborn Mfg. Co., Cleveland. 
Stevens, F. B., Detroit. 
Sprue Cutters: 
Barnett, Oscar, Fdy. Co., Newark. 
Brass Founders Supply Co., 
Newark, N. J 
Shuster, F. B., Co., New Haven. 
Turner Machine Co., Philadelphia. 
Stoppers: 
McCullough-Dalzell Crucible Co., 
Pittsburg. 
Ross-Tacony Crucible Co., 
Philadelphia. 
Taylor, Robert J., Inc., Philadelphia. 
Testing Machines: 
Keep, W. J., Detroit. 

Thermit Process: 
Goldschmidt Thermit Co., New York. 
Tools (Molders’): 

Dobson, William, Canastota, N. Y. 

Obermayer, S. Co., Cincinnati. 
Paxson, J. W. Co., Philadelphia. 
Peninsular Tool & Specialty Co., 
Detroit, Mich. 
Tramrail Systems: 
Moyer Tramrail Co., Harvey, III. 


Trolleys: 
Pawling & Harnischfeger, Milwaukee. 
Tumbling Mills: 
Adams Co., Dubuque, Ia. 
Falls Rivet & Mch. Co., 
Cuyahoga Falls, O. 
Gilmour, J.. New York. 
Sly, W. W., Mfg. Co., Cleveland. 
Turbines: 
Kerr Turbine Co., Wellsville, N. Y. 
Wax Wire: 
Field, Alfred & Co., New York City. 
Wire Straighteners: 
Blake, Geo. F., Mfg. Co., 
New York City. 


Shuster, F. B. Co., New Haven. 
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Cleveland Cranes 


are made 
for service 


If you are seeking Sim- ‘ . 
plicity, Efficiency, Depend- 


Durability, we can furnish cranes that will stand these tests. 


CLEVELAND CRANE & CAR CO. 


WICKLIFFE, OHIO 


Send for our new 
illustrated 
catalog 








Ww W LINDSAY & CO. 


i & l 








PHILADELPHIA PA. | 
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NILES 
Cranes 


FOR 


OUTDOOR 


AND 


INDOOR USE 








Variety of Types 
2 to 200 tons capacity 


Write for Catalogue. 


NILES CRANES 


15-ton Niles Gantry Orane. Oenter to center of rails, % ft. Cantilever extension, one end 12 ft. 9 in., other end 28 ft. 3 in, 
Total length of girders, 97 ft. Llinois Steel Co., Chicago. 


Niles-Bement-Pond Company, 


111 BROADWAY, NEW YORK. 


Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 516 North 3rd St. 
Philadelphia: 21st and Callowhill Sts. Birmingham, Ala.: Brown-Marx Bldg. London, Eng.: 25 Victoria St. S. W. 
Agents: The Canadian Fairbanks Co., Ltd:, Montreal, Toronto, Winnipeg and Vancouver. Agents for California, Nevada 
and Arizona: Harron, Rickard & McCone, 436 Market St., San Francisco, Cal., and 164-8 North Los Angeles St., Los 
Angeles, Cal. F. W. Horne, 70 C Yokohama, Japan. 











151 Zeal 


Jib Crane 


Hand Power Traveler 








1 to 100 Tons We also make 











Capacity 
Jib and 
Electric or Hand |. : eee ; ie Se : 
AC or DC Locomotive 


Three-Motor Electric Traveling Northern Crane (O Type). 


=" NORTIERY = 


We make three standard types of Electric Traveling Cranes, E, L and O, with Medium, 
Low and High Trolley, adapted to various conditions—also many special types. We can 
suit you. We study your needs and build to do your work in the best way. 


NORTHERN ENGINEERING WORKS, 


ETROIT, MiIcH.U.S.A. 


NEW YORK, 120 Liberty St. PHILADELPHIA, Land Title Bldg. CHICAGO, 405 Monadnock Bik. 
ST. LOUIS, 720 N. 2nd St. PITTSBURG, Machesney Bldg. BUFFALO, 422 Prudential Bldg. 
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CLASSIFIED ADVERTISEMENTS 


Wanted and For Sale advertisements 40 cents a line. 


25 cents a line. 


Positions and Help Wanted 


Count seven words to the line. 





SUPERINTENDENT WANTED 





SUPERINTENDENT WANTED FOR OR- 
namental and architectural iron business by 
established foundry. One capable of handling 
the entire work. Party must be able to be- 
come financially interested and willing to get 
in and dig. Address Box 789, THe Founpry, 
Cleveland, O. 





FOUNDRY FOREMAN WANTED 





FOREMAN WANTED. STEADY, HUST- 
ling, up-to-date mechanic for five-ton ornamental 
and jobbing foundry. Good salary and posi- 
tion for right man. Apply giving full particu- 
lars to Box 776, Tue Founpry, Cleveland, O. 


FIRST CLASS WORKING FOUNDRY 
foreman wanted. Must be capable of doing 
and setting a good day’s work in a_ small 
foundry. We will pay $5.00 per day of nine 
hours, with steady employment as long as he 
fills the bill. We run an open shop. Do not 
apply unless you can fill this position as stated, 
because it will only mean your discharge. We 
will advance no railroad fares. Apply Box 
1139, Seattle, Wash. 








FIRST CLASS FOREMAN WANTED FOR 
molding machine iron foundry. Must be com- 
petent to operate economically all kinds of 
molding machines. Address Box 781, THE 
Founpry, Cleveland, O. 


FOUNDRY FOREMAN WANTED FOR 
shop working 25 molders on gas engine work. 
Non-union shop. Steady work. Address Box 
782, THe Founpry, Cleveland, O. 








SALESMAN WANTED 





A STRICTLY FIRST CLASS SALESMAN 
wanted with an established trade and who can 
sell to advantage manganese and phosphor 
bronze to the trade in ingots or in castings. 
To a reliable and thoroughly competent sales- 
man a good opportunity is offered. Give age, 
where employed, and salary expected. All 
communications will be treated confidentially. 
Address Box 742, Tue Founpry, Cleveland, O. 





HELP WANTED, MISCELLANEOUS 





FOREMAN WANTED FOR EACH ONE 
of the departments of a malleable, gray iron 
and steel foundry, pattern shop, core room, 
annealing room, etc. Also draftsman, chemist, 
stock-keeper, melters, etc. Only high grade men 
with best of references need apply. Address 
Federal Casting Co., 317 Traction Terminal 
Bldg., Indianapolis, Ind. 





FOREMAN WANTED FOR ONE OF THE 
largest stove pattern shops in the country. 
Must be a man of experience in handling men 
in both wood and metal departments, and one 
able to make his own drawings and designs. 
Address Box 756, Tue Founpry, Cleveland, O. 





SALESMEN. OPENINGS IN OUR 
twelve offices today for salesmen with experi- 
ence in or able to sell machinery, electrical 
apparatus, mill supplies, heating apparatus, fire 
proofing material, boilers, transmission ma- 
chinery, paying $1,200 to $5,000. Write to- 
day or call on nearest office. MHapgoods, 305 
Broadway, New York. 





SUPERINTENDENTS WANT POSITIONS 





POSITION WANTED AS SUPERINTEND- 
ent or foreman by a thorough foundryman of 
20 years’ experience in managing foundries 
making light and medium weight castings. Ad- 
dress Box 785, THe Founpry, Cleveland, O. 


POSITION WANTED BY FOUNDRY SU- 
perintendent with 25 years’ experience on light 
and heavy machinery, house work of all 
kinds, bath tubs, lavatory and all kinds of 
sanitary work, fountains and general jobbing. 
Able to take full charge of all work per- 
taining to the foundry. Strictly temperate. Al 
metal mixer; always handled large _ shops. 
Would prefer shop where owner wants to 
shift responsibility on other shoulders, after 
proving the same trustworthy and capable of 
running shop. Al reference. Address Box 
758, Tue Founpry, Cleveland, O. 


POSITION, WANTED 
foreman; one who has had experience o: 
light and heavy work. Can handle men t 
good advantage. Understand running cupc 
las. Am not afraid to hustle. Willing to give 
three months’ trial, At present employed. Ad 
dress Box 787, THe Founpry, Cleveland, O. 


POSITION WANTED BY Al FOUNDRY 
man who will be at liberty shortly. Well 
versed in modern foundry practice and gray 
iron jobbing. Boiler and radiator work pre- 
ferred. Correspondence solicited. Address Box 
759, Tue Founpry, Cleveland, O. 


BY FOUNDRY 








YOUNG 
American experience desires position as super- 
intendent of foundry in South America. Ad- 
dress Box 775, Tue Founpry, Cleveland, O. 





POSITION WANTED ON _ ARCHITEC- 
tural and ornamental iron work. Superintend- 
ent seeks a change. Experienced in all de- 
partments. Expert patternmaker, modern foun- 
dry practice, molding machines, cupola and mix- 
ture of metals, brass and bronze. Up-to-date on 
finishing shop methods. Can handle work from 
start to finish, Will furnish first-class refer- 
ences. Address Box 772, THe Founpry, Cleve- 
land, O. 





POSITION AS SUPERINTENDENT OR 
foreman wanted, in Foundry. Am 44 years 
of age, have had 20 years’ experience in charge 
of Foundry producing high-grade heavy, me 
dium and light castings with an output of 80 
tons per day. Can introduce latest methods in 
green loam and dry sand. Well up in cupola 
practice and mixtures of metals. Will furnish 
references. Address Box 615, Tue Foumnpry, 
Cleveland, Ohio. 





POSITION WANTED AS SUPERINTEND- 
ent or foreman by a practical foundryman on 
heavy and light gray iron castings. Well ex- 
perienced on cupola and molding machines. 
Will furnish A-1_ references. Address Box 740, 
Tue Founpry, Cleveland, O. 





POSITION WANTED AS SUPERINTEND- 
ent of malleable or light gray iron foundry 
by competent, experienced man; 20 years on 
light work. Address Box 783, Tue Founpry, 
Cleveland, O. 





FOREMANSHIP WANTED 





POSITION WANTED BY AN _ UP-TO- 
date foundry foreman. Fully experienced in 
all classes of heavy and small work, in loam, 
dry and green sand, and perfect at all core 
work. Understands handling of men to best 
advantage, and wanted to handle a large plant. 
References are the best. Open shop preferred. 
Address Box 773, THe Founpry, Cleveland, O. 





POSITION WANTED BY EXPERIENCED 
foundryman, 30 years old. Have been on 
loam, dry sand and green sand, and held the 
position as foreman for large foundries 
for the past 20 years. Will invest some money 
if necessary. Experienced in cupola work. 
Address Box 791, Tuk Founpry, Cleveland, O. 


two 


MAN WITH ENGLISH AND : 


SITUATION WANTED BY AN A'‘1 
foundry foreman. Capable of handling me: 
Practical molder and core maker. Up-to-date 
on molding machines and cupola work. Best 
of references furnished. Am open for en- 
gagement. Address Box 788, THe Founpry, 
Cleveland, O. 


POSITION WANTED BY FOUNDRY 
foreman, who has had a wide experience in 
gray iron and steel. No objection to open or 
non-union shop. Can furnish the best of ref- 
erences as to character and ability. Address 
Box 774, Tue Founpry, Cleveland, O. 


POSITION WANTED AS FOREMAN OR 
assistant foundry foreman; 32 years old, 16 
years in general jobbing foundry, four years 
of this foreman. ‘Can furnish good references 
on light and heavy work, green or dry sand. 
Address Box 780, Tue Founpry, Cleveland, 0. 











POSITIONS WANTED, MISCELLANEOUS 





POSITION WANTED BY EXPERT 
leable iron annealer. Address Box 790, 
Founpry, Cleveland, O. 


MAL- 
THE 





SITUATION WANTED BY YOUNG MAN 
with five years’ experience in foundry. Will 
be graduated in mechanical engineering in 
June and open for position. Address Box 779, 
THE Founpry, Cleveland, O. 


POSITION WANTED AS FOREMAN OR 
bench man by wood patternmaker with 15 
years’ experience. Will furnish reference. Ad- 
dress Box 784, Tue Founpry, Cleveland, O. 








BUSINESS OPPORTUNITIES 





INVENTORS ATTENTION: MERITO- 
rious patented foundry machinery manufac: 
tured on royalty basis. Long experience and 
unexcelled facilities for reaching foundry 
trade. Whiting Foundry Equipment Com- 
pany, Harvey (Chicago Suburb), IIL. 


NEW CONCRETE AND BRICK ONE- 
story factory building and 30-acre site ready for 
occupying suitable for foundry, hardware, engine 
or machine works, are offered for 65 cents on 
the dollar. Ideal location on Lake Shore Rail- 
way and Lake Erie at Port Clinton, Ohio. For 
further information address Wm. B. Knight, 
Port Clinton, Ohio. 


WILL BUY MALLEABLE IRON 
dry, fully equipped and running. Give full 
particulars regarding present output, full ca 
pacity, etc. Address Box 786, THe Founpry, 
Cleveland, QO. 
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BLOWERS FOR SALE FLUOR SPAR 








Roots Second-Hand Blowers, bought, sold, 


or 


FLUOR SPAR.—EVERY GRADE. QUO- 
tations delivered anywhere. Chea sup- 
exchanged for new ones. pliers. Address GEO. G. 


ress, SONS & CO. Ltd, Live 
H. M. PAPWORTH. , , 
120-122 Liberty Street, New York City. Agents, Penna. Salt Mfg. Co., Pittsburg, Pa. 


BLOWER BARGAINS. 








FLUOR SPAR—BY THE BARREL, TON 
or car lots. Address American Fluor Spar 
Co., Paducah, Ky. 


LADLE FOR SALE 





ONE LADLE FOR SALE, CAPACITY 
7,000 pounds; worm geared. 


but 


Morris Machine Works, Baldwinsville, N. Y. 
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1 No. 2 4 & 5 Baker blower. 
1 No. 5 “B” Green blower. 
1 No. % Roots blower. 
15 16 x 16 x 3 in. Cope and 2 in. Drag 
Barnet Iron Flasks, 
J. W. Paxson Co., Philadelphia, Pa. 


FOUNDRY EQUIPMENT WANTED 


SECOND-HAND FOUNDRY EQUIPMENT 
wanted, including Cupolas, Ladles, Tumbling 








els, etc. Quote price and state condition. 
Has been used, FOR SALE, MISCELLANEOUS Se ee wee SOC, Coeetens, 
Will sell cheap. 7 


SECOND HAND GOODS FOR SALE. 
Sellers’s Centrifugal Sand Mixer. 

36 x 48 Tumbling Barrel C. L 

Portable Millet Core Oven. 


is in good condition. 








WORK WANTED 








MOLDING MACHINES FOR SALE 





FOUNDRY SPECIALIST. IF YOU HAVE 
trouble with your iron call on us. We have 





¥ 
for 


able Iron Works, Buffalo, N. Y. 


Tripod Pneumatic Sifter, 

McKenna Molding Machines and Flasks. 
1200-Ib. Cap. Sulky Ladle. 

Brass Foundry Furnaces, assorted. 
54-in, Crandall Cupola. 


a specialist we send out who we know is fully 
capable of adjusting your difficulties and in a 
very short time. It will pay you well to con- 
sult with us when in trouble. A. Buch’s Sons 
Co., Elizabethtown, Pa. 


WO. ARCADE MOLDING MACHINES 
sale at a sacrifice. Acme Steel & Malle- 


iS] 
mS Wt et et 








FOR SALE CORE CARS 


We have in stock for immediate delivery a number of Flat 
Core Oven Cars which we are offering at a very low price. 


Complete data furnished on application 


THE ATLAS CAR & MFG. CO. 


CLEVELAND OHIO. 

















CHAS. C. KAWIN CO. 


Operate Laboratory Day and Night 


PRACTICAL CHEMISTS 
PRACTICAL FOUNDRYMEN 


q Try our System for 60 days 
@. Write for particulars and reference 
WATCH OUR NEXT AD. 


DAYTON, OHIO CHICAGO, ILL, 


q@, We GUARANTEE 1007 or over 
on your investment 














TEACHES THE 411 GOLDSMITH 


MILWAUKEE CORRESPONDENCE 














MIXING OF auwaunee os 

IRONS SCHOOL OF BOX 206 
TAUGHT BY i 
PRACTICAL 


FOUNDRY CHEMICAL ANALYSIS 


A CARD BRINGS FULL 
INFORMATION 


FOUNDRY MEN 

















Manufacturers of a Full Line of 


SAND MIXING, SAND CONVEYING, 
MOLD CONVEYING MACHINERY 


For Continuous Pouring, Etc. 


Peninsular 
Molders’ 


SHIPPERS T O ol Ss 
of all Grades of 
MOLDING are the best in 

SANDS Quality, Finish and Temper. 


Made by the 


Peninsular Tool & Specialty Co., Limited 


Detroit, Mich., U. S.A., and Windsor, Ont.,-Can. 


THE STANDARD SAND & 
MACHINE CoO., 


Cleveland, Ohio 
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“Brownhoist” Traveling Cranes are Cranes of Quality. If efficiency, low power 
consumption and durability are first considerations, we are sure we can meet 
your views. 


The Brown Hoisting Machinery Company 
CLEVELAND, OHIO, U. S. A. 


Branch Offices: New York and Pittsburg. 
Engineers, designers and manufacturers of all kinds of hoisting machinery. 

















L 


Foundry Crane 


HERE the head room 
is limited and the 


ladle of hot metal comes 
close up to the bridge, it is 
desirable to keep the hoist 
and motor away from the 
heat. In addition to the usual 
automatic electric and me- 
chanical brakes the hoist is 
provided with a hand brake 
which gives absolute control 
of the lifting speed from full speed with a full load, to a few inches a minute 
for drawing patterns. 


"MARIS BROS., Philadelphia, Pa. 




















